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ABSTRACT
To move beyond technology use and realize the full benefits of technology
integration, school districts need to provide effective technology professional
development experiences. The purpose of this action research was to describe middle
level teacher attitudes and perceptions regarding technology training and professional
development in Woodcreek School District in order to recommend more effective
technology professional development offerings. The research questions of this study
focused on (1) the attitudes middle level teachers have toward technology professional
development and (2) factors that may influence those attitudes. Going deeper into the
influences on attitudes toward technology professional development, this study also
explored (a) the influence of a teacher’s beliefs about technology integration and (b) the
influence of a teacher’s perception of his or her personal technology skills.
A teacher survey and teacher interviews were used for data collection. Middle
level teachers (n = 84) responded to five survey categories: (a) introduction and informed
consent, (b) general demographic information, (c) personal technology skills, (d)
thoughts about technology integration, (e) thoughts about teaching and learning, and (f)
thoughts about technology professional development. Teachers were invited to
participate in in-depth, semi-structured interviews based on self-reported negative
experiences with technology professional development. Three teachers volunteered.
Findings revealed that most participants (80%) indicated that most of their
technology learning took place on their own and in their own time. A majority enjoyed
v

attending technology professional development (69%) and found it helpful (63%).
However, fewer participants responded that technology professional development
impacted their teaching practices, and only 43% indicated they felt adequately trained.
Technology professional development was either too general or too overwhelming for
participants. They also expressed preferences for hands-on, content-specific technology
professional development sessions. Participants were proficient in technology skills
(82%), but only 58% indicated they were confident in their ability to integrate
technology. Most participants responded that technology integration was important for
student success (74%), but only 48% indicated it was a priority for them in their
classroom. The findings help inform school technology professional development
practitioners in the design and implementation of effective opportunities for teacher
technology growth.
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CHAPTER 1
INTRODUCTION
National Context
Effective integration of technology in the classroom empowers students to own
their learning and facilitates communication, collaboration, critical thinking, and
creativity. Additionally, the ability to effectively utilize digital tools is no longer optional
for success in higher education and the workforce. From the 2017 National Education
Technology Plan (NETP):
Technology can be a powerful tool for transforming learning. It can help affirm
and advance relationships between educators and students, reinvent our
approaches to learning and collaboration, shrink long-standing equity and
accessibility gaps, and adapt learning experiences to meet the needs of all
learners. (U.S Department of Education, 2017, p. 3)
Responding to this new understanding, resources have been allocated, legislation has
been proposed and/or passed, new national standards have been created, national
technology plans have been adopted, and countless data collection efforts have been
undertaken, yet effective technology use is still not consistently seen in the classroom
(Aldunate & Nussbaum, 2013; Ertmer, Ottenbreit-Leftwich, & Tondeur, 2015; Fenton,
2017; International Society for Technology in Education, 2016; Kim, Kim, Lee, Spector,
& DeMeester, 2013; Project Tomorrow, 2016; Project Tomorrow & Blackboard, 2016;
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Roybal-Allard, 2015; Tamim, Bernard, Borokhovski, Abrami, & Schmid, 2011; Tondeur,
van Braak, Ertmer, & Ottenbreit-Leftwich, 2017; U.S. Department of Education, 2017).
Great strides have been made to increase access to technological resources in
elementary and secondary education, but simply purchasing technology for the classroom
is not enough. “The field of education now realizes the insufficiency of throwing digital
tools into classrooms without further support and expecting valid changes in teaching
and, more importantly, improved student outcomes” (ISTE, 2016, p. 2). To move beyond
technology use and realize the full benefits of technology integration, school districts
need to provide effective, ongoing technology professional development experiences for
their teachers (Fenton, 2017; U.S. Department of Education, 2017). The 2015 Speak Up
research project, which included survey results from 38,613 parents of kindergarten
through twelfth-grade students, found that parents’ top concern about technology use was
not internet safety or privacy but the inconsistency of technology use and integration
from teacher to teacher (Project Tomorrow, 2015b). Numerous studies address the reality
that, even with increased access to resources and support, teachers are struggling to
integrate the available technology into their learning environment (Aldunate &
Nussbaum, 2013; Ertmer, Ottenbreit-Leftwich, Sadik, Sendurur, & Sendurur, 2012;
Ertmer et al., 2015; Hur, Shannon, & Wolf, 2016; Inan & Lowther, 2010b, 2010a; Kim et
al., 2013; Minshew & Anderson, 2015; Miranda & Russell, 2012; Mueller, Wood,
Willoughby, Ross, & Specht, 2008; Ruggiero & Mong, 2015; Tondeur et al., 2017).
These studies explored barriers to teacher technology adoption and found that internal
issues (i.e., a teacher’s thoughts and beliefs) have the greatest influence on a teacher’s
willingness or ability to integrate technology into the curriculum. The value they place
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on technology, how they view the process of teaching, what they believe about how
students learn, and their confidence in their ability to successfully use technology with
their students all have a significant impact on the decision to integrate technology.
Various studies have explored differing types and styles of professional
development for levels of effectiveness, but most agree that technology professional
development support is necessary to help increase implementation in the classroom
(Ertmer et al., 2012; Ertmer & Ottenbreit-Leftwich, 2010; Fenton, 2017; Hur et al., 2016;
Jones & Dexter, 2014; Kim et al., 2013; Ruggiero & Mong, 2015; Schrum & Levin,
2013; Tondeur, Forkosh-Baruch, Prestridge, Albion, & Edirisinghe, 2016; Tondeur et al.,
2017; Twining, Raffaghelli, Albion, & Knezek, 2013). The U.S. Office of Educational
Technology even included educator professional development in the Ed Tech
Developer’s Guide published to advise software developers on educational needs in the
market (U.S. Department of Education, 2015a). There is little research exploring why
teachers choose certain professional development topics over others. Specifically, why
teachers may or may not choose professional development offerings on technology.
Their decisions to choose or avoid technology professional development could be related
to internal issues that influence their adoption of technology for use in the classroom.
Local Context
Woodcreek School District (a pseudonym) is situated across the river from a
capital city the southeastern United States. It is comprised of urban and suburban
communities. References to the state and any state data have been removed to protect the
identity of participants. The district encompasses approximately 100 square miles and
serves five municipalities and some unincorporated areas of the county. These
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communities vary dramatically in population density, public resources, average income,
etc. All district schools qualify for the Federal Title I program based on overall poverty
levels. There are over 9,000 students in grades 4K-12 with more than 900 faculty and
staff.
Woodcreek School District underwent state accreditation evaluation in 2013. A
team of evaluators spent a week in the district visiting classrooms and interviewing
faculty and staff. The results of that evaluation revealed a limited amount of
technological resources available to students and teachers, a lack of technical support for
the resources that were available, a lack of technology professional development support,
and a lack of a reliable infrastructure. The district was directed to address those issues in
the required actions and show progress in the 2018 evaluation. In response to the
accreditation findings and directives, the school board allocated approximately $1.1
million for infrastructure improvements. They also allocated approximately $670,000 per
year for three years to refresh technology and approved the hiring of six additional
computer technicians. A year later, the school board allocated funding for three certified
teaching positions to serve as instructional technology coaches to provide technology
integration support for district teachers. I was hired as the district instructional
technology coach. Additionally, I focused on middle level teachers, while the two other
coaches on my team focused on elementary and high school teachers. During the 20132014 budget process, the school board indicated an interest in a one-to-one technology
initiative for the district to address the technology access issues reported in the
accreditation findings. The technology coaches were tasked with planning the details of
the one-to-one initiative.
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The ongoing goal for the initiative is to transform the learning environment by
providing content-rich, collaborative educational opportunities with engaged, studentdirected learning. The initiative provided iPads for all students PK-12. Elementary iPads
were issued as one-to-one devices, which remain at school in iPad carts when students
leave for the day. Middle and high school students take their iPads home overnight. Our
4-year-old kindergarten classes have class sets of iPads for student use. As a district that
had adopted Google as a learning platform, our students can use their iPads to access
GSuite applications and interact with their teachers and digital content via Google
Classroom.
Our teachers complete an annual professional development needs assessment
survey, on which they can indicate desired professional development topics. Technology
needs typically occupy most of the top 15 requested topics (e.g., apps for productivity,
Google Apps for Education, digital learning environment, digital storytelling, and mobile
technology integration). Initially, I offered technology professional development
sessions to address the areas indicated on the needs assessment survey with Tuesday
sessions at district office. However, those sessions frequently had only two or three
people in attendance. To increase participation, I began offering technology sessions at
the middle schools during teacher planning and faculty meetings, but session topics did
not necessarily cover areas of greatest need for all participants.
I also present technology professional development sessions open to all teachers
in the district during our Summer Institute. While these sessions are generally well
attended, we are unable to attract teachers who would most benefit from this training. To
provide more embedded technology support we created the Technology Integration
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Specialist (TIS) program for elementary and middle levels. For middle level, I identify
technology leaders in each school to serve as TIS representatives for the year. I deliver
specialized technology training once a month for this group. This program works well
for the teachers who serve as TIS representatives. They enjoy their time in our sessions
and seem to find it valuable. However, because our TIS representatives are full-time
teachers, they have little time to offer technology training for their colleagues.
Additionally, we offer ongoing professional development opportunities during
early release days through our cohort model. In order to provide two hours of
professional development time for our teachers during the school day, our students are
released early on the third Wednesday of each month. Teachers propose topics to explore
in these cohorts. Other teachers join one of the proposed cohorts depending on a topic
that interests them. Once students are dismissed, teachers travel to various locations
around the district depending on the location of their cohort. Here, too, there is a
contradiction with the needs assessment survey. Teachers indicate a need for technology
training, yet we struggle every year to get enough (if any) cohort proposals from the
teachers focusing on technology skills to support the indicated need.
In an attempt to reach more teachers, the district purchased online technology
training offerings from Lynda.com. Again, this system has been seldom accessed. The
usage report for the 2016-2017 school year shows only 211 users out of over 900 faculty
and staff. Of those 211, only 78 have viewed any training videos at all, and 25 of the 78
have viewed 5 videos or less.
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Statement of the Problem
Technology professional development is available in a variety of forms to support
our middle level teachers; however, a significant number of middle level teachers do not
pursue these opportunities. Numerous studies indicate that teacher beliefs and ideologies
about technology integration and their comfort with technology impact their openness to
using technology in the classroom (Aldunate & Nussbaum, 2013; Ertmer et al., 2012; Hur
et al., 2016; Inan & Lowther, 2010a, 2010b; Kim et al., 2013; Minshew & Anderson,
2015; Miranda & Russell, 2012; Mueller et al., 2008; Ottenbreit-Leftwich, Glazewski,
Newby, & Ertmer, 2010; Ruggiero & Mong, 2015; Tondeur et al., 2017). Research also
shows that positive beliefs about technology and technology integration align with more
positive attitudes about technology professional development (de Vries, van de Grift, &
Jansen, 2013; Liu, Ko, Willmann, & Fickert, 2018). These same attitudes and beliefs
regarding technology integration and concerns about their personal technology skills
could impact teachers’ attitudes and beliefs about technology professional development.
Purpose Statement
The purpose of this action research was to describe middle level teacher attitudes
and perceptions regarding technology training and professional development in
Woodcreek School District in order to recommend more effective technology
professional development offerings.
Research Questions
1. What are the attitudes middle level teachers have toward technology professional
development?
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2. What influences middle level teachers’ attitudes toward technology professional
development?
a. Do a teacher’s beliefs about technology integration influence his or her
own attitude toward technology professional development?
b. Does a teacher’s perception of his or her personal technology skills
influence his or her own attitude toward technology professional
development?
Researcher Subjectivities and Positionality
All of my adult life I have paid particular attention to the subjectivity in the
experiences we share as human beings and the experiences unique and distinct to our
position and context. While I can be overcome by hastily constructed assumptions, I
push myself to understand the subjectivities of others and the context in which those
around me select and exclude, love and reject, or support and admonish. I consider my
own choices, expectations, and demands as well and reflect on how they may affect
others. This self-reflection is also known as reflexivity. An “ongoing self-awareness and
scrutiny” throughout the research process will protect my participants with a fair analysis
of the findings, allowing me to truly identify the best way forward (Clayton, 2013, p.
507). Peshkin (1988) writes that subjectivities are the collection of our many selves
forged by experiences, beliefs, ideologies, traditions, and truths that make up who we are.
He states that all these many parts of one’s self can “filter, skew, shape, block, transform,
construe, and misconstrue” all aspects of a research study (Peshkin, 1988, p. 17). While
it is impossible to eliminate subjectivities, a commitment to reflexivity will help me stay
aware of how I may view my interactions and data.
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In order to be reflexive, I must first understand myself. Growing up the child of
an Army warrant officer, I had many experiences and interactions with people from
different countries, cultures, backgrounds, and ethnicities. This broadened my mind,
imprinting myriad examples of what normal might look like. I was drawn to teaching at
an early age. I always felt that I had a talent for helping people understand, and that my
passion for learning could inspire others. Early in my career, I taught high school Latin
before realizing I wanted to be involved in all aspects of my students’ academic life. I
earned my Master of Library and Information Science and became a middle school media
specialist. It was here that I developed a passion for technology in education.
Technology coach is one of the hats worn by media specialists, and I was excited to help
teachers bring technology into the classroom. I quickly saw how it could help teachers
with their many requirements (differentiation, personalized learning, English language
learner accommodations, special needs accommodations, etc.). This passion for
technology led me to my current position as District Instructional Technology Coach.
While I am responsible for the instructional technology needs of the entire district (along
with my team), I work directly with middle level teachers in a coaching capacity.
Part of understanding myself also involves how I view the world, or my
paradigm. The understanding of paradigms and how they relate to areas of social
research is a matter of debate, but Morgan (2007) describes paradigms as “systems of
beliefs and practices that influence how researchers select both the questions they study
and methods that they use to study them” (p. 49). I see the world through a pragmatic
lens. As Creswell (2014) explains, “pragmatism is not committed to any one system of
philosophy and reality” (The Pragmatic World View section, para. 2). For the pragmatic
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researcher, the emphasis is always on the actual research question and what can be done
to find a solution to the problem (Biddle & Schafft, 2015). I believe that we must
consider all methods and understandings available to us when researching. In this study,
I am investigating attitudes teachers have toward technology professional development.
To see the entirety of this issue I need to address the concrete and observable data (survey
results) as well as the motivational aspects (attitudes, beliefs, and confidence). However,
as a pragmatists I must be careful to consider questions of value and ethics and not
overlook individual needs of the participants in the quest for the elusive perfect solution
(Biddle & Schafft, 2015). Again, reflexivity will help me understand that tendency in the
pragmatic paradigm and help me guard against it as I analyze my findings.
Positionality is an important aspect of action research and refers to the
relationships and contexts of the researcher and participants. In this study I am primarily
an insider studying an issue within my organization. However, as Herr and Anderson
(2005) point out, as researchers we can occupy multiple positions in the context of our
studies and “may occupy positions where we are included as insiders while
simultaneously, in some dimensions, we identify as outsiders” (p. 44). This is true of my
positionality for this study. I am the instructional technology coach for the middle school
teachers in my district, and I work closely with them. I am a district office employee (not
school based) and meet with technology lead teachers from the middle schools once a
month to provide specialized technology training. On one level, I am seen as coach and
fellow teacher who is there to help them improve, but on another level, I am seen as an
administrator from district office. Reflexivity in my research process will again be
important as I make decisions to address teachers. I need to be sure that I am aware, at
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all times, of the implication of my position and the impact my research will have on
teachers (Clayton, 2013).
I have many firmly held beliefs about teaching and learning and my profession. I
believe that all students can learn and grow, and I believe that they need a technologyinfused school environment to bring relevance by reflecting the world outside of school.
I believe that all teachers can learn to use technology and understand how to integrate it
into their teaching practices to bring about transformation. My beliefs can make it
difficult to empathize with reluctant adopters of technology, and I must admit the oftheard phrase, “I can’t do technology,” is a source of frustration for me. The
unwillingness to try goes against my beliefs and the concept of lifelong learning in the
professional educator. I fall back on my reflexivity and try to understand their reluctance
in the context of their life experiences.
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Definition of Terms
Availability –Availability of technological resources referred to a lack of access to
technology, whether by the absence of resources or by district rules and
procedures that block access to a tool or resource. This also refers to a lack of
access to technology as a result of students failing to bring their one-to-one device
to class and/or maintaining it in working order.
Attitude – Attitude referred to how teachers feel about technology and technology
professional development. Specifically, it referred to whether they like
technology or not and how that might influence their participation in technology
professional development (Hew & Brush, 2007).
Barriers – Barriers were obstructions that may exist that could discourage teacher use of
technology. These barriers can be internal or external (Ertmer, 1999).
Differentiation – The concept of providing technology professional development
designed for a variety of skill levels, comfort levels, and/or experience levels to
increase relevance and effectiveness (Fenton, 2017).
Four Cs – The Four Cs were communication, collaboration, creativity, and critical
thinking. These were identified as essential components in the concept of 21st
century learning or preparing students with 21st century skills (Hixson, Ravitz, &
Whisman, 2014; National Education Association, 2012).
Identity Standard – A teacher’s identity standard referred to how they defined themselves
and their “set of self-meanings” (Burke, 1991, p. 837).
Reliability – Typically, reliability in technology refers to whether the device or software
was manufactured well and can be trusted to perform consistently in classroom
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activities. For this study, I included software or hardware malfunctions in
functioning products that occur due to incompatibility or sudden changes in
internet filtering structure or rules. Even though the products are functioning as
intended, the result is the same from the teacher’s perspective.
Risk – Risk was the perception of real or imagined loss or consequences that arose from
behaviors or actions (Zinn, 2008). “What one considers risky depends not just on
knowledge but on sociocultural and individual values as well” (Zinn, 2008, p. 4).
School Culture – School culture was the “set of norms that guides behavior and
instructional practices” and provides the context in which teachers teach (Ertmer
& Ottenbreit-Leftwich, 2010, p. 265).
Self-Efficacy – Self-efficacy referred to a person’s belief that they were able to be
successful at something and could accomplish a given task (e.g., whether a
teacher felt that they were able to acquire the skills necessary to effectively
integrate technology) (Bandura, 1977, 1989).
Student-Centered Classroom – These were classrooms where students were active
learners, and classroom activities were designed based on individual student
interest that allowed them to construct knowledge in an authentic context (e.g.,
solving a local problem of importance to them) (Tondeur et al., 2017).
Teacher-Centered Classroom – These were classrooms where the teachers focused on
student behavior and content and acted as overseer rather than guides (Tondeur et
al., 2017).
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Technology Integration – The integration of technology into the curriculum with highly
effective classroom activities to increase engagement and enhance the learning
environment (Ertmer, 1999; Rehmat & Bailey, 2014).
Technology Professional Development – Technology professional development was
defined as teacher training sessions, either online or face to face, designed for
practicing teachers to increase knowledge and skill in technology related to the
practice of teaching.
Technology Skills – Technology skills were skills working with a certain device or
hardware, as well as the skill to integrate the technology into lessons and activities
in the classroom. The ISTE Standards for Teachers identified five areas of skill
for integrating technology into the classroom: student learning, digital age
learning, digital age work, digital citizenship, and professional growth (ISTE,
2008). Finally, technology skills included troubleshooting. Troubleshooting
referred to a teacher’s ability to address common technology issues in the
classroom for a quick resolution to simple problems.
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CHAPTER 2
LITERATURE REVIEW
The purpose of this action research was to describe middle level teacher attitudes
and perceptions regarding technology training and professional development in
Woodcreek School District in order to recommend more effective technology
professional development offerings. This study focused on the following research
questions: (1) What are the attitudes middle level teachers have toward technology
professional development; (2) what influences middle level teachers’ attitude toward
technology professional development; (2a) do a teacher’s beliefs about technology
integration influence his or her own attitude toward technology professional
development; and (2b) does a teacher’s perception of his or her personal technology skills
influence his or her own attitude toward technology professional development?
In analyzing the research questions, five main variables emerged: (1) technology
integration, (2) teacher attitudes toward technology, (3) teacher attitudes toward
technology professional development and professional development in general, (4)
teacher technology skills, and (5) teacher beliefs about technology and teaching and
learning. The following keywords were generated from the main variables and used in
various combinations to find scholarly articles, books, dissertations, and research reports:
teacher, technology integration, educational technology, attitudes, beliefs, risk, skill,
professional development, technology, digital learning environment, and mobile learning.
For a majority of searches, the keyword teacher and technology were each individually
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searched in combination with attitudes, beliefs, risk, skill, and professional development.
Further searches were conducted combining the keywords technology and professional
development. The electronic databases ERIC, Education Source, Google Scholar (linked
to the University library account), and ProQuest Dissertations & Theses Global
databases were used for the initial search. Throughout the search, results were filtered for
publication date, full text option, and peer reviewed sources. Where possible, search
results were further narrowed by language (English), document type (report), and
intended audience (teachers). After this initial search, the reference sections of the found
resources were mined for additional material. This was executed with author/title
searches in the ERIC, Education Source, and Google Scholar databases until the resource
was located. Resources were evaluated for validity, scholarship, and relevance to this
study. Next, the selected resources were reviewed and annotated to identify major points.
These annotations were used in subsequent reviews to identify common themes within
the collected resources. These themes were collected in spreadsheet form as a synthesis
matrix, and each resource was reviewed again with relevant points to each theme
(supporting, opposing, questioning) noted in the synthesis matrix. Review of the
synthesis matrix revealed areas that were not adequately explored, and additional
searches were performed using the described search strategies.
This literature review was created with the described review method and has been
organized thematically into the following sections: (a) technology integration and teacher
characteristics and (b) professional development.

16

Technology Integration and Teacher Characteristics
One of the main themes emerging from the literature is how teacher
characteristics are related to technology integration. The information in this section is
organized into the following topics: (a) definition of technology integration; (b) barriers
to integrating technology; and (c) teacher attitudes, beliefs, and readiness.
Definition of Technology Integration
The understanding of the process of technology integration in education is as
varied as technology use in general (Fenton, 2017). Initial concepts centered around the
teaching of specific skills on the available technology tools, but now the focus has shifted
more toward the curriculum and enhancing/transforming the learning environment
(Ertmer, 1999; Rehmat & Bailey, 2014). A review of the literature revealed multiple
definitions of technology integration within this spectrum. Cullen and Green (2011)
define technology integration as “the use of technology in a teacher’s regular teaching
curricular plans” (p. 30). This definition does not discern between general use and the
effective use of technology to enhance learning. However, Rehmat and Bailey (2014)
explain that technology integration is more than just technology use, but that “it must
include understanding of the content at hand and effective instructional practices and
build upon those strategies through the inclusion of relevant technological tools” (p. 745746). Pierson (2001) found that the teachers in her study had created their own individual
definitions of technology integration reflective of their particular classroom technology
use. Ertmer (1999) saw technology integration as “curriculum-based and futureoriented” (p. 3). She further explained that a simple classroom accounting of the
technology available is not sufficient to judge levels of technology integration, but that
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“integration is better determined by observing the extent to which technology is used to
facilitate teaching and learning” (Ertmer, 1999, p. 4). Using this understanding and for
the purposes of this study, technology integration is defined as the integration of
technology into highly effective classroom activities in ways that increase engagement
and enhance the learning environment.
Barriers to Integrating Technology
To fully understand the relationship that exist between classroom teachers and
technology integration, it is important to understand what barriers may exist within that
relationship (Ertmer et al., 2012; Miranda & Russell, 2012; Shifflet & Weilbacher, 2015;
van Aalderen-Smeets & Walma van der Molen, 2015). There are many possible barriers
to integrating technology in the classroom. Ertmer (1999) identified these as first-order
and second-order barriers, respectively. She explained that first-order barriers are those
that usually lie outside a teacher’s control and involve limited access to technology or
lack of access to appropriate training, and second-order barriers are internal to the teacher
including their personal beliefs about technology and teaching and learning. Ertmer et al.
(2012) revisited these barriers and reported that conditions in the four main areas of
external barriers (hardware/internet access, software/tool access, training, and support) all
had shown improvement nationwide. This is a result of the work school districts and
states had done to increase technology access for students, and the impact is felt with
higher classroom technology use and increased one-to-one learning environments
(Project Tomorrow, 2015b, 2015a; U.S. Department of Education, 2015b). As these
external barriers to technology integration decrease in high-technology-access
classrooms, internal barriers naturally come into focus.
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Second-order barriers, or internal barriers, are those specific to the thoughts and
feelings of teachers themselves. Ertmer (1999) explains that they relate to “teachers’
beliefs about teacher-student roles as well as their traditional classroom practices
including teaching methods, organizational and management styles, and assessment
procedures” (p. 6). The attitudes and beliefs teachers hold about technology and about
their own ability to acquire the skills to integrate technology into the classroom influence
the perceived impact of other barriers that may exist (Ertmer, 1999; Ertmer, Addison,
Lane, Ross, & Woods, 1999; Vongkulluksn, Xie, & Bowman, 2018). For example,
teachers who feel they have limited technology skills may perceive time to be a greater
barrier than others, because they feel they need to learn the technology first.
Teacher Attitude, Beliefs, and Readiness
Resources identified during the literature search were organized into topics. This
section will explore teacher attitudes and beliefs related to this study. The information is
organized by the following subthemes: (a) teacher attitudes and beliefs about technology,
(b) teacher attitudes and beliefs about teaching and learning, (c) teacher perceptions of
risk, and (d) teacher readiness.
Teacher attitudes and beliefs about technology. Teachers who value
technology as having a positive impact on student learning are more likely to find ways
to integrate technology into the classroom. Teacher attitudes and beliefs about the value
of technology in the classroom have a direct influence on technology integration while
other factors (e.g., technology support and professional development) have an indirect
impact in that they help shape how teachers feel about technology (Hur et al., 2016; Inan
& Lowther, 2010a, 2010b; Kopcha, Neumann, Ottenbreit, & Pitman, 2020). When

19

looking into how motivated preservice teachers were to integrate technology into their
future classrooms, researchers found that positive attitudes toward the use of technology
was the most influential factor in their level of motivation and technology self-efficacy
(Celik & Yesilyurt, 2013; Cullen & Greene, 2011). Perhaps more striking is Cullen and
Greene’s (2011) findings that the greatest demotivation for technology integration was
having negative attitudes toward technology use and a negative school culture toward
technology. Other researchers have studied ways to predict technology integration
practices in the classroom (Knezek & Christensen, 2016; Miranda & Russell, 2012). In
these studies, which involved over 1000 participants each, positive attitudes and beliefs
about the role technology plays in student achievement were again shown to have
significant impact on whether a teacher chooses to integrate it into the classroom.
Teachers who do not see value in integrating technology either feel that their
traditional teaching methods are more effective or do not understand the benefits of
integrating technology (Bebell & Kay, 2010; Minshew & Anderson, 2015). As teachers
encounter negative events when using technology with students (e.g., network issues,
software failure, student access issues) their confidence and beliefs about the importance
of technology use in the classroom are negatively affected (Kopcha et al., 2020; Miranda
& Russell, 2012). However, even among teachers who value technology, some see it as a
rigid process with compartmentalized procedures while others seamlessly weave
technology into instruction in an open and fluid manner (Hutchison & Woodward, 2014;
Ruggiero & Mong, 2015). In addition to beliefs about using technology in the classroom,
teachers may have personal attitudes and anxieties toward technology that influence
integration practices. Positive attitudes toward technology in general reduce the level of
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technology anxiety a teacher may have (Celik & Yesilyurt, 2013). Understanding how
teachers within an organization think and feel about technology and planning for ways to
bring about change, if necessary, must be part of any technology initiative.
Teacher attitudes and beliefs about teaching and learning. Teachers who
embrace student-centered instructional practices are more likely to integrate technology
into the classroom. This finding is reflected in the three-year study conducted by
Howard, Chan, and Caputi (2015) who found that technology integration did not happen
equally across all subject areas and may be related to which disciplines tend to be more
student-centered in classroom practices. English and science teachers showed the
strongest positive beliefs and attitudes toward technology integration while math teachers
showed the least positive attitude toward technology integration (Howard, Chan, &
Caputi, 2015). Teachers who already embrace student-centered instructional practices in
their classroom make learning central to their technology integration rather than focusing
on the technology itself (Kim et al., 2013). This instructional approach is required to see
greater student gains with technology integration (Knezek & Christensen, 2016; Minshew
& Anderson, 2015). Teachers who are open to change and developing new approaches to
better meet student needs are either already using student-centered instructional practices
or are open to the changes necessary for technology integration (Tondeur et al., 2017).
Teachers who do not already embrace student-centered instructional practices may
struggle with change or how to use technology tools with students, since these kinds of
activities do not fit with their current instructional practices (Ottenbreit-Leftwich et al.,
2010). As with a teacher’s beliefs about technology in the classroom, their feelings about
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teaching and learning, in general, must be considered to understand the levels of
technology integration observed in classrooms.
Teacher perceptions of risk. Risk is the perception of real or imagined loss or
consequences arising from behaviors or actions (Zinn, 2008). However, some may not
see the same behavior as risky or may perceive a different severity of risk for a behavior
than others. Teachers who do not integrate technology into the classroom as quickly as
others are often seen as resistant to technology. Teachers may view technology
integration as risky, jeopardizing their professional standing, their authority in the
classroom, or their status in the school community. When a change initiative is
introduced, such as one-to-one devices in the hands of students, teachers engage in
adoption at different rates, and teachers who do not appear to engage may be in an
information-gathering or preparation stage (Hall, 2010). They lack the skill and
confidence with the new concepts to change at the same pace, and they risk public
rejection from their peers and school community (Le Fevre, 2014). In a study of barriers
to educational change initiatives, Le Fevre (2014) identified three main areas of concern
for teachers that cause perceptions of risk: (1) sharing their classroom practices with
other teachers and opening themselves up to judgment and ridicule, (2) reduced
dependence on textbook resources and the teacher materials that accompany them, and
(3) loss of classroom control by allowing more student voice and personalization.
Additional feelings of risk specific to technology initiatives may come from experience
with unreliable technology (Howard & Gigliotti, 2015), lack of confidence with
technology tools (Tondeur et al., 2012), or concern for the time technology may take
from the mandated curriculum (Orlando, 2014). These perceptions can stem from a
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generalized fear of failure or lack of time to prepare (Howard, 2013), or teachers may be
unwilling to risk a technical issue during class, fearing they will not know how to
troubleshoot (Howard & Gigliotti, 2015). Additionally, veteran teachers have a unique
set of concerns. They may have experienced many change initiatives over the course of
their careers, making it difficult to embrace new change, but they may also feel that they
risk losing status among their colleagues if they try to integrate technology and are seen
as deficient (Orlando, 2014). Understanding these feelings of risk allows schools and
districts to design targeted professional development and information campaigns to help
impacted teachers overcome these barriers.
Zinn (2008) explains, “what one considers as risky depends not just on knowledge
but on sociocultural and individual values as well” (p. 4). School culture has a significant
impact on the perceptions of risk by enhancing or mitigating fear; therefore, teachers
need a supportive school culture that encourages risk taking (Ertmer & OttenbreitLeftwich, 2010; Inan & Lowther, 2010a; Le Fevre, 2014). School administrators are
responsible for creating a safe and supportive school culture that promotes risk taking in
technology use. However, many of them lack the proper training and confidence with
technology integration to promote pedagogical change. Principals need to pursue
professional development to gain the skills and confidence to create a supportive school
culture for teachers (Hartley, 2014; Hur et al., 2016; Lim, Zhao, Tondeur, Chai, & Tsai,
2013; Yu & Prince, 2016). When administrators support teachers in their technology
skill development, they help teachers build confidence to overcome perceived risk and
gain experience with technology (Boatwright, 2016; Hur et al., 2016). In a study of highperforming, high-technology-access schools, Levin and Schrum (2013) found that
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leadership created a culture that was safe and supportive, reducing risk and encouraging
teachers to bring technology into the classroom. Levin and Schrum also found that
teachers wanted a visionary leader, one who could clearly articulate why technology is
important and then passionately pursue those technology goals alongside faculty and
staff.
Teacher readiness. Inan and Lowther (2010a) define teacher readiness as
“teachers’ feeling and perception of their capabilities and skills required for technology
integration” (p. 142). These are skills in using the technology competently and the ability
to create effective use cases for the classroom. Along with teacher beliefs, teacher
technology proficiency is found to be one of the most important factors influencing
technology integration. Teachers with higher technology skill and ability or higher
confidence in their ability to acquire technology skills are more likely to integrate
technology into classroom activities in a meaningful way (Aldunate & Nussbaum, 2013;
Inan & Lowther, 2010a; Knezek & Christensen, 2016; Miranda & Russell, 2012). When
technology integration is practiced by teachers with low confidence/skills with
technology, lesson activities may be ineffective (Hur et al., 2016; Hutchison &
Woodward, 2014; Knezek & Christensen, 2016; Storz & Hoffman, 2012). Experience
and confidence with technology shapes how teachers view the role of technology in the
classroom and the benefits for their students (Celik & Yesilyurt, 2013; Howard &
Gigliotti, 2015; Hur et al., 2016; Inan & Lowther, 2010b; Miranda & Russell, 2012).
Summary. There are many contributing factors to how much or how well
teachers integrate technology into the classroom. This section discussed the literature
related to those internal factors of influence (i.e., factors personal to the teachers
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themselves). These factors are interrelated with direct and indirect influence on a
teacher’s level of technology integration. How a teacher feels about technology and how
integration aligns with their beliefs about teaching and learning in general has a direct
influence on levels of technology integration. The other factors, perception of risk and
their own technology skills, have an indirect influence, since these factors shape a
teacher’s beliefs about the value of technology (Hur et al., 2016; Inan & Lowther, 2010a,
2010b; Minshew & Anderson, 2015; Miranda & Russell, 2012). Understanding these
internal factors and how they relate to each other and technology integration is an
important part of providing the necessary support for school technology initiatives.
Professional Development
The second theme related to this study is professional development. This section
explores (a) the theoretical framework for thoughts and behaviors teachers have
regarding professional development in general and technology professional development
specifically, (b) definition of technology professional development, (c) the importance of
technology professional development, and (d) teacher attitudes and beliefs about
professional development.
Theoretical Framework
Theoretical frameworks are used to find relevance in observed behaviors and
serve as the structure upon which a research study is built (Grant & Osanloo, 2014). This
study focuses on what attitudes middle level teachers might have toward technology
professional development and what might influence those attitudes and possibly their
professional development choices. As part of this inquiry, it is important to understand
how teachers decide to engage in a particular behavior. The theory of planned behavior
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gives a framework for understanding that decision-making process. This theory explains
that the process is more than a simple decision but includes cultural and technical
considerations (Ajzen, 1991). This research study will also consider whether a teacher’s
perception of his or her personal technology skills influences their attitudes toward
technology professional development. Bandura’s (1977) self-efficacy theory is a
framework to understand how teachers develop those beliefs in their own abilities and
how those beliefs may influence their expectations for themselves. Another important
aspect of a teacher’s perceived technology skills is the concept of their identity, or how
they see themselves related to technology. Burke’s (1991, 2006) identity control theory
explains how an individual’s identity standard is formed, what influence it has on the
individual’s behaviors within a group, and what might influence an individual to change
their identity standard. These three theories bring understanding and will inform all
aspects of this research study.
Theory of planned behavior. The theory of planned behavior was developed by
Ajzen (1991) and describes what influences one’s behaviors and actions (e.g., whether a
teacher decides to participate in technology professional development). Once a person is
considering a behavior, there are three areas of control over that behavior: (1) the
person’s attitude toward the behavior, (2) the social and cultural environment around
them, and (3) the person’s beliefs about their own control over the behavior (whether it is
easy or difficult to do) (Ajzen, 1991, 2002). There is an alignment of these three areas of
control and the main topics in this study: (1) teachers’ attitudes and beliefs about
technology, (2) teacher perceptions of risk, and (3) teacher readiness. The importance of
a teacher’s beliefs about the value of technology and the school culture comes into focus.
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As Ajzen (1991) explains, the more positive feelings a person has about a behavior and
the more positive support that behavior has within their community then the more
positive that person feels about their ability to perform the behavior. In this case, a
person would have strong intentions to go forward with the behavior. In terms of this
study, if a person has strong intentions to go forward with the behavior of technology
integration, they will naturally seek out technology professional development to assist
with that planned behavior. Additionally, technology professional development can play
a major role in the third component needed before a behavior happens, a teacher’s belief
about whether technology integration is difficult for them to do. Targeted professional
development to build confidence in teachers’ abilities in technology and a positive culture
around technology skill acquisition can move teachers to the point of going forward with
technology integration.
Self-efficacy theory. Closely related to the theory of planned behavior is the selfefficacy theory. Self-efficacy is a person’s belief that they are able to be successful at
something and can accomplish a given task (e.g., whether a teacher feels that they are
able to acquire the skills necessary to effectively integrate technology) (Bandura, 1977,
1989). People’s behaviors are largely planned based on goals, and these goals are
influenced by beliefs about one’s abilities and capabilities (Bandura, 1989). Bandura
indicates that experiences in the same or similar circumstance (e.g., a teacher resisting the
use of iPads in the classroom because of technical problems encountered in the past) have
the strongest influence on a person’s self-efficacy (Hodges, Stackpole-Hodges, & Cox,
2008). Teachers either need the skill to effectively integrate technology to enhance
learning or hold the belief that they are capable of obtaining those skills to successfully
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integrate technology into their classroom. If a high number of teachers have negative
feelings about their technology skills or ability to gain those skills, technology
professional development should be constructed to specifically support positive selfefficacy in teachers (Hodges, 2013) to include “…challenging negative thoughts, setting
goals, celebrating successes, and using specific goals…” (Hodges & Harris, 2017, p. 2).
Identity control theory. Identity control theory outlines the social aspects of our
identity and personal behaviors. We behave in certain ways based on our established
identity standard. We also receive feedback from our social community about our
behaviors. As we process this feedback we evaluate it in relation to our identity standard
(Burke, 1991, 2006). People may change their behaviors to fit into a given situation
based on feedback from those in the social structure (e.g., the principal leads a training
session on a new technology, so the teacher behaves in a compliant manner), but that may
not change their identity standard. The identity standard will only change if the person
receives persistent feedback that does not match their identity standard (Burke, 1991,
2006). In an educational setting, this means that teachers who do not identify as
technology capable will not change that identity unless they have multiple successful
experiences with technology and receive sustained, persistent feedback from the school
culture that integrating technology is a valued behavior. This feedback does not match
their identity standard, so they change their identity standard to one of technology
capable. Technology readiness and school culture are key factors in identity change.
Definition of Technology Professional Development
Bolam (2000) defines teacher professional development as “the process by which
teachers and head teachers learn, enhance and use appropriate knowledge, skills and
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values” (p. 272). An important feature of this definition is the inclusion of the word
appropriate. For a training or activity to be considered teacher professional
development, it should be imparting knowledge, skills, and values appropriate for the
needs of that teacher within the context of the needs of the students and community. By
extension, the appropriate knowledge, skills, and values included in technology
professional development for teachers would be those related to integrating technology
into classroom activities in ways that increase engagement and enhance the learning
environment.
Importance of Technology Professional Development
As explored in earlier sections, a teacher’s skill and confidence with technology,
his or her attitudes toward technology integration and his or her beliefs about teaching
and learning all have a significant impact on the integration of technology into classroom
activities. Professional development can play a key role in these areas and help increase
the levels of technology integration in schools. Continuous professional development
increases teacher skill and confidence with technology. This helps classroom practices
and beliefs become more student-centered, and teacher skill and comfort with available
technology tools increases (Blanchard, LePrevost, Tolin, & Gutierrez, 2016; Chou,
Block, & Jesness, 2012; Cifuentes, Maxwell, & Bulu, 2011). Teacher education
programs discovered that instituting technology integration courses in teacher education
programs builds confidence and positive beliefs about technology (Cullen & Greene,
2011). Increasing skill and comfort with technology tools, coupled with continuous
professional development designed to instill positive beliefs about technology integration,
has an overall positive impact on technology integration practices in the classroom
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(Cifuentes et al., 2011; Inan & Lowther, 2010b; Kim et al., 2013; van Aalderen-Smeets &
Walma van der Molen, 2015). However, in Kopcha’s (2012) study of the influence of
two years of situated technology professional development on teacher beliefs, it was
found that teachers still felt they did not have enough time for integration even though
they were successfully increasing the use of classroom technology. Kopcha feels that
these negative perceptions may be due to the additional planning demands for changing
teaching practices. Technology professional development is an important component of
school technology initiatives and is integral to the development of teacher self-efficacy in
technology integration to promote behavioral changes in their teaching practice.
Quality technology integration professional development offerings require more
than just workshop settings. Teachers should have access to professional development
throughout the school year, during the school day, and situated within their classroom
contexts (Fenton, 2017; Jones & Dexter, 2014; Spires, Wiebe, Young, Hollebrands, &
Lee, 2012; Topper & Lancaster, 2013). Structuring teacher professional development
with project-based learning characteristics can allow for the development of meaningful
projects responsive to local needs, increasing motivation and bolsters skills needed to
bring these activities into their own classrooms (Cifuentes et al., 2011; Fenton, 2017;
Spires et al., 2012; Tondeur et al., 2016). This kind of technology professional
development is necessary to bring about the pedagogical shift to a student-centered
approach to the classroom learning environment, which is necessary for effective
technology integration (Knezek & Christensen, 2016; Spires et al., 2012; Storz &
Hoffman, 2012). Professional development can also serve to allay concerns during the
early stages of school change/innovation with technology integration when participants’
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concerns are greatest (Hall, 2010; Hao & Lee, 2015). Quality technology professional
development is about overcoming barriers to technology integration; increasing
confidence, skills, and self-efficacy; and providing experience in the student-centered
activities needed in the classroom.
Teacher Attitudes and Beliefs About Professional Development
Professional development that challenges held beliefs or seems to involve skills
and competencies outside of a teacher’s comfort can cause stress and anxiety. Opfer and
Pedder (2011) explain that the combination of a teacher’s experiences and beliefs
influences instructional practices and what teachers “themselves are willing to learn” (p.
387). Teachers tend to participate in professional development that aligns with their
beliefs about teaching and learning and involves updating of skills rather than reflection
on their own teaching practices (de Vries et al., 2013; Hill, Beisiegel, & Jacob, 2013;
Twyford, Le Fevre, & Timperley, 2017). Teachers need to see the professional
development as worthwhile before they will invest their time (Avidov-Ungar, 2016;
Opfer & Pedder, 2011; Rutter, 2017). In a study of technology professional development
in exemplary schools, Schrum and Levin (2013) discovered that teachers found more
value in the informal professional development that takes place on a daily basis, working
together and sharing technology finds with colleagues. In their study of professional
development motivations, Richter, Kleinknecht, and Gröschner (2019) found that the
strongest motivations teachers had in pursuing certain professional development topics
were the practical improvement of teaching skills and personal interests within their
content.
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It is important to note that the perceived value of professional development
offerings can depend on school culture (Bigsby & Firestone, 2017; Spires et al., 2012).
School leadership can influence how teachers value professional development and
whether it is seen as a priority among the demands on teachers’ time (McElearney,
Murphy, & Radcliffe, 2019). Masuda, Ebesole, and Barrett (2013) found that
professional development offerings were valued differently depending on the experience
level of the teacher. For example, they found that preservice teachers valued any
professional development, new teachers tended to skip the theoretical for more practical
offerings that are quick to implement, and more experienced teachers valued
collaborative time with peers. Teachers may feel the need for different types of
professional development throughout technology initiatives. Fenton (2017) found that
during the first year of an initiative, teachers wanted professional development specific to
the device used or device management; however, in subsequent years, teachers wanted
professional development focused on collaboration and instructional strategies.
Ultimately, effective technology professional development should be about helping
teachers understand the benefits of integrating technology into their classroom activities
(Kopcha et al., 2020).
Some teachers feel that professional development offerings should be situated in
their content and designed to give training directly related to classroom activities.
Specifically, many found access to one-on-one sessions with a technology coach very
helpful, providing technology integration help directly related to their individual
classroom situation (Jones & Dexter, 2014). Teachers struggle with mandated
technology professional development that is more often either too complex or too basic
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for their skill set (Minshew & Anderson, 2015; Spires et al., 2012). Additionally, some
teachers may come to technology professional development lacking the motivation to
learn making evaluation for effectiveness difficult (Barrett, Butler, & Toma, 2013).
Effective technology professional development impacts student achievement by growing
teacher capacity with greater skill transfer, and when that professional development is
designed with socially constructed learning, teachers report that they are more satisfied in
that context (Cifuentes et al., 2011).
Chapter Summary
This chapter examined teacher characteristics related to technology integration
and professional development. Technology integration is the integration of technology
into highly effective classroom activities in ways that increase engagement and enhance
the learning environment. Teachers face barriers when working to integrate technology,
and as external barriers decrease, internal barriers can remain and should be addressed as
part of school technology initiatives. The review of literature revealed the following
topics with respect to internal barriers: teacher attitudes and beliefs about technology,
teacher attitudes and beliefs about teaching and learning, teacher perceptions of risk, and
teacher readiness. This section also explored the theoretical framework that guides this
study as well as the importance of professional development and what attitudes teachers
may have about it. An in-depth understanding of the related research into how teachers
think and feel about technology and what factors are involved in their attitudes toward
technology professional development is critical to designing and offering technology
training that is interesting and engaging to motivate attendance and addresses internal
barriers to technology integration.
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CHAPTER 3
METHOD
The purpose of this action research was to describe middle level teacher attitudes
and perceptions regarding technology training and professional development in
Woodcreek School District in order to recommend more effective technology
professional development offerings. Two primary research questions guided the study.
1. What are the attitudes middle level teachers have toward technology professional
development?
2. What influences middle level teachers’ attitudes toward technology professional
development?
a. Do a teacher’s beliefs about technology integration influence his or her
own attitude toward technology professional development?
b. Does a teacher’s perception of his or her personal technology skills
influence his or her own attitude toward technology professional
development?
Research Design
My research focused on a local issue and helped me gain insight into how the
middle level teachers in Woodcreek School District feel about technology professional
development and what factors might influence those feelings. I will use this
understanding to design targeted technology professional development opportunities for
our middle level teachers in more interesting and effective formats. Action research, as
34

defined below, was best suited to investigate this issue. A large-scale, generalizable
study was not necessary to understand my problem of practice. I needed to study our
middle level teachers and how they feel about technology professional development.
Action research is a method of conducting research to inform practice in
educational settings and other social sciences (Carr, 2006; Creswell, 2014; Mertler,
2017). Unlike other forms of research, action research is an investigation of a very local
problem or issue. This form of study utilizes smaller sample sizes that are typically
strategically chosen rather than randomly sampled. Because of these aspects, action
research results are not usually generalizable to large segments of the population, but
rather they are specific to the local problem and are used to inform practice (Carr, 2006;
Creswell, 2014; Mertler, 2017).
The principles of action research allowed me to closely investigate the relevant
issues within my problem of practice. Mertler (2017) explains that action research
“focuses specifically on the unique characteristics of the population with whom a practice
is employed or with whom some action must be taken” (p. 4). The qualitative research
methods within action research helped me gain insight into how our middle level teachers
react and relate to technology professional development (Creswell, 2014).
I used a qualitative design to collect data addressing my research questions to
make recommendations for future technology professional development for middle level
teachers in my district. This overall qualitative study employed both descriptive
quantitative data and qualitative collection methods. This combination of data collection
methods was intentional, and I used both methods within the study to fully understand the
situation in question (Creswell, 2014; Florczak, 2014; Maxwell, 2010; Shannon-Baker,
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2015). Maxwell (2010) describes this design as combining “two different ways of
making sense of the world” (p. 478). With this design, I was able to make sense of the
perceptions and feelings of the individual middle level teachers in my district toward
technology professional development.
Setting
After receiving permission from building principals, I worked with the teachers in
the four middle schools in this urban/suburban school district in the southeastern United
States. Table 3.1 provides a breakdown of students and teachers in each school. The
names of the four middle schools have been replaced with the pseudonyms below to
protect the identity of the participants.
Table 3.1 Middle Schools Involved in Study
School

Number of Students

Number of Teachers

North Middle School (NMS)
679
47
South Middle School (SMS)
636
42
East Middle School (EMS)
446
32
West Middle School (WMS)
418
32
Note. School names are pseudonyms used to protect the identity of the participants.
The smallest middle school was WMS with approximately 418 students. It was a magnet
school focused on arts integration. The largest middle school was NMS with
approximately 679 students. NMS was named a School to Watch by the National Forum
to Accelerate Middle-Grades Reform in 2012, 2015, and 2018 and participated in the
Advancement Via Individual Determination (AVID) instructional model. This model is
focused on holding students to high expectations of achievement and promoting college
attendance after high school by providing social, academic, and cultural support for
college readiness with special focus on students traditionally underrepresented in higher
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education (AVID Center, 2017). NMS was undergoing extensive renovations to the
school building during this study. School operations were moved to a vacant elementary
school while construction took place. The school was housed in this alternate location
during data collection. Construction was completed in the summer of 2019 allowing
school operations to move back to the newly renovated NMS campus in the fall of 2019.
EMS had approximately 446 students and had a focus on leadership and behavior
intervention. The school developed their Leadership Education in Arts, Design, and
STEM (LEADS) instructional model to support leadership in students who show aptitude
in those areas of the curriculum. EMS was also named as a Positive Behavior
Interventions and Support (PBIS) ribbon award school by the State Department of
Education for the 2016-2017 school year. SMS had approximately 636 students and had
a focus on developing supportive relationships and a culture of caring.
The following details are provided to outline the support for technology
integration available for middle level teachers. Each middle school had one principal and
one assistant principal. Each also had one media specialist, one guidance counselor, and
support services for English speakers of other languages (ESOL), speech, etc. Even
though all schools qualified for the Title I program, the district only officially designated
one middle school, WMS, as a participant in that program. WMS used those federal
resources to hire two instructional coaches, one for math and one for English language
arts (ELA). The district recognized some classroom teachers as technology leaders.
These technology leaders were identified as technology integration specialists (TIS) and
were brought together once a month for specialized technology training. I provided
technology training for the middle level TIS group made up of one representative per
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grade level and a representative for the alternative school, for a total of 13 TIS
representatives. These teachers served as go-to resources for their colleagues to provide
more embedded technology support. However, they were still full-time teachers with no
reduction in class load or duty schedule. This limited their availability for any coaching
or co-teaching during class periods.
The following description of class and teacher schedules is provided for insight
into times that were available for teachers to pursue professional development during the
school day and times that were available for professional development provided by the
district. Middle schools had seven available blocks for classes. Core classroom teachers
had four class blocks throughout the day with two planning blocks and a lunch block.
These four core blocks met all school year. The blocks were arranged so that two
planning blocks were concurrent, giving teachers a longer continuous block of planning
time. Related arts (elective) teachers had seven blocks of classes throughout the day.
The blocks were shortened to provide a small window of time for combined planning and
lunch (around 20 minutes). These classes changed each quarter allowing students to
select four elective classes each year. All middle schools had an extended first block to
allow for homeroom activities. Additionally, all middle schools established an
intervention time, usually an extended homeroom time within first block, where students
received additional instruction, if needed, in identified areas. On intervention days,
planning blocks were shortened. Classroom teachers were responsible for providing
instruction during this intervention block. Throughout the month, certain planning times
were already scheduled for team meetings (grade level meetings), special services
meetings about student progress, department meetings, etc.
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Given these schedule limitations and limited coaching support, it is important to
understand our middle level teachers’ attitudes toward technology professional
development to increase the appeal and effectiveness of district technology training
offerings.
Participants
The participants for this study were selected from middle level teachers in
Woodcreek School District. There were 153 teachers in the four middle schools broken
down as follows: 21 English language arts (ELA) teachers, 20 math teachers, 20 science
teachers, 20 social studies teachers, 28 support/special services teachers, 33 related
arts/electives teachers, 3 social studies and ELA teachers, 3 science and math teachers, 1
social studies and math teacher, 2 ELA and math teachers, 1 science and related
arts/elective teacher, and 1 ELA and related arts/elective teacher. In general, these
teachers have expressed support for technology integration in my personal experiences
with them, and the school TIS representatives were enthusiastic technology advocates
who brought a positive attitude toward technology integration to their colleagues. Most
middle level teachers were using technology in some way on a daily basis through
student iPad use and/or computer lab activities.
To answer the research questions, teachers were invited to participate in two data
collection activities. First, I invited all middle level teachers (n = 153) to participate in an
anonymous teacher survey via email notification with survey link (see Appendix B). My
target return rate was at least 50% (77 survey responses) (Draugalis, Coons, & Plaza,
2008). In order to broadly describe the perceptions middle level teachers have of
technology professional development, the largest possible sample was sought using
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research-based strategies to increase the survey response rate (Draugalis et al., 2008;
Phillips, 2013). Those strategies included creating a concise survey, letting participants
know the time commitment for participation, elimination of open-ended survey questions,
protecting participant identity, and sending polite reminders. Of the 153 middle level
teachers invited, 84 completed surveys for a return rate of 55%.
Next, a subset of teacher participants was invited to participate in an in-depth,
semi-structured interview to further explore the research questions. In order to
purposefully select (Fraenkel, Wallen, & Hyun, 2015) the interview participants, I visited
grade-level meetings at each of the four middle schools and administered a technology
professional development questionnaire (see Appendix C) to all middle level teachers
present at each meeting. This questionnaire was created by pulling out the survey
questions specifically related to technology professional development to identify those
who had negative experiences with or feelings about the technology professional
development in which they had participated in the past. My target was a return of at least
10 questionnaires at each school. I received the following completed questionnaires: 17
from EMS, 26 from SMS, 20 from NMS, and 17 from WMS. Teachers who expressed
negative attitudes or perceptions of technology professional development were the most
likely informants with the best knowledge and lived experiences to further explore the
research questions in this study. From the questionnaire results, I identified ten potential
participants with the following criteria:
•

negative attitudes toward or significant identified barriers to choosing
technology professional development activities,

•

diversity of grade level, and
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•

diversity of subject area (i.e., math, social studies, related arts, etc.).

Those ten respondents were invited via email to participate in a one-on-one interview
(see Appendix D) to gain a deeper understanding of the issues surrounding their
technology professional development choices. Three of the invited teachers volunteered
to be interviewed.
Data Collection
I used two data collection methods to address my research questions for this
study. Those methods were: (a) teacher survey and (b) teacher interviews. Data
collection instruments were developed in collaboration with Lori Latham, a doctoral
student colleague in the College of Education at the University of South Carolina. A
brief questionnaire was used to identify teacher interview participants. All instruments
are included in the Appendix. Table 3.2 provides an overview of the research questions
in this study, as well as the corresponding data collection methods.
Table 3.2 Research Questions and Data Source Alignment
Research Question

Data Sources

RQ1: What are the attitudes middle level teachers have
toward technology professional development?

•
•

Teacher Survey
Teacher Interview

RQ2: What influences middle level teachers’ attitudes toward
technology professional development?

•
•

Teacher Survey
Teacher Interview

RQ2a: Do a teacher’s beliefs about technology integration
influence his or her own attitude toward technology
professional development?

•
•

Teacher Survey
Teacher Interview

RQ2b: Does a teacher’s perception of his or her personal
technology skills influence his or her own attitude toward
technology professional development?

•
•

Teacher Survey
Teacher Interview
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Teacher Survey
I used a teacher survey (see Appendix A) to gain an overall picture of the attitudes
our middle level teachers have toward technology professional development and what
might influence those attitudes. The survey data collection method allowed me to pose
the same fixed or closed questions to all participants, which captured the thoughts of a
larger number of participants. I was able to articulate a broader description of the current
situation. The fixed questioning with designated answer choices also helped guide the
participants through specific areas of inquiry related to my research questions (Creswell,
2014; Mack, Woodsong, McQueen, Guest, & Namey, 2005).
All middle level teachers in Woodcreek School District were invited to participate
in the survey with the following categories of questions: (a) introduction and informed
consent, (b) general demographic information, (c) personal technology skills, (d)
thoughts about technology integration, (e) thoughts about teaching and learning, and (f)
thoughts about technology professional development. To increase validity, a draft of the
survey instrument was created in Google Docs and shared with colleagues within the
field of educational technology for review and comment to ensure the questions were
clearly worded and unambiguous in meaning (see Figure 3.1). Items were revised to
eliminate confusion or misunderstanding. The final version of the survey was delivered
electronically using Google Forms, and participants were invited to participate via email
with a link to the survey included (see Appendix B).
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Figure 3.1. Screenshot of survey validity feedback process.
Introduction and general demographics. The introduction and informed
consent section explained the purpose of the study. This opening section also explained
that it will take approximately 10 minutes to complete the survey, and the survey results
will be reported anonymously (not even the researcher would have the names of the
participants on the responses). The general demographic section had a multiple-choice
item to collect gender, a short answer item to collect the years of teaching, and a multiselect item to collect the subject matter they were currently teaching.
Personal technology skills. In exploring whether a teacher’s perception of his or
her personal technology skills influences his or her own attitude toward technology
professional development, it was important to assess how each participant viewed their
own technology skills. Participants were given a list of technology skills and asked to
rate their ability level in each as learner, basic, proficient, or advanced. Each of these
skill levels was defined on the instrument grid as follows: “Learner: I am not sure how to
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do this task;” “Basic: I have done this before but might need some help;” “Proficient: I
can perform this task without any assistance;” and “Advanced: I could train staff to do
this.” These items were adapted from the technology skills assessment section of the
master’s thesis work of Woods (2015). The individual technology skills were updated to
be more representative of the necessary skills needed in the participants’ current
classroom environments.
Next, participants were given a series of statements related to their personal
technology skills and asked the degree to which they agreed or disagreed with those
statements on a five-point scale as follows: strongly disagree, disagree, neutral, agree,
strongly agree. All agree/disagree statement items in this survey utilized this five-point
scale in order to standardize across sections. These statements were adapted from the
Risk Taking and Comfort with Technology section of the Teacher Technology
Integration Survey (TTIS) (Vannatta & Banister, 2008). Vannatta and Banister
calculated the internal reliability factor for this section (α = .8540). However, their
instrument used a four-point Likert scale without the option for a neutral response.
Vannatta and Bannister (2008) described that this subscale section was designed to
measure “emotional responses of comfort and anxiety when troubleshooting or risktaking with new technology” (p. 4).
Thoughts about technology integration. In exploring whether a teacher’s
beliefs about technology integration influences his or her own attitude toward technology
professional development, participants were given a series of statements related to their
thoughts about technology use in the classroom and asked the degree to which they
agreed or disagreed with the statements using the five-point scale described. The first
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eleven statements were heavily adapted from the work of Woods (2015). These items
were adapted and updated to reflect the realities of the technology use the participants
faced in their classrooms at the time of this study. The next five statements were adapted
from the Perceived Benefits of Technology Use section of the TTIS with an internal
reliability factor of α = .8490 (Vannatta & Banister, 2008). Again, the four-point scale
was modified to the five-point scale described. Vannatta and Banister (2008) described
this section as measuring “how one perceives the emotional and academic benefits of
using technology for both the teacher and the students” (p. 4).
The final six statements were adapted from the Beliefs and Behaviors About
Classroom Technology Use section of the TTIS with an internal reliability factor of
α = .8790 (Vannatta & Banister, 2008). As with the other items, the four-point scale was
modified to the five-point scale described. Vannatta and Banister (2008) explained,
“Although these items are embedded in classroom use, these items are more general
beliefs and behaviors that support technology integration but do not require the actual use
of technology” (p. 5).
In the final part of this section, participants were asked which of five statements
best reflects their overall view as it relates to technology use in the classroom. These
statements were constructed based on Rogers’ (2001) model of diffusion of innovation.
Rogers (2001) designed this model to explain the level of diffusion of an innovation
throughout an organization. This refers to how a particular innovation or initiative is
communicated within an organization over time. “Diffusion is a special type of
communication concerned with the spread of messages that are perceived as new ideas
and necessarily represents a high degree of uncertainty to the individual” (Rogers, 2001,
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p. 378). Rogers (2001) goes on to explain that several factors (i.e., any benefit to the
individual, how compatible or complex the innovation may be, how easy it is to get
started, and how visible the innovation is) affect the rate at which an innovation is
adopted within an organization. According to the model, the “innovativeness” of an
individual has an effect on how and when they decide to engage with the innovation
(Rogers, 2001, p. 379). Each of the five statements were constructed based on the five
levels of innovativeness identified by Rogers (2001) and were presented to participants in
the following order: (1) laggards, (2) late majority, (3) early majority, (4) early adopters,
and (5) innovators. Participants were not presented with the level label but rather a
descriptive statement representing the characteristics of teachers who fall within each
particular level or stage described by Rogers (2001). Laggards are the very last to
embrace an innovation and remain isolated and rooted in the past. The late majority
adopt an innovation before the laggards but after the average member of the organization
and only after pressure from the ones who have adopted before. Early majority are
connected with social leaders in an organization and will adopt an innovation just before
the average member. The early adopters are very much a part of the social fabric of the
organization, and their opinion carries weight with other members. Finally, the
innovators are the very first to adopt an innovation, seeking out new ideas and influence
change among the greater organization (Rogers, 2001).
Thoughts about teaching and learning. To further explore research question
two, participants were asked about their thoughts about teaching and learning.
Participants were presented with a series of classroom activities and asked how often they
have their students participate in these activities in class: almost never, a few times a
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semester, one to three times per month, one to three times per week, or almost daily.
These items were taken directly from a survey developed by the West Virginia
Department of Education to measure the extent to which teachers utilized teaching
practices to support 21st century skills. The classroom activities listed appeared as part
one in each of the eight, two-part sections of the original survey, with each section titled
as follows: Critical Thinking Skills, Collaboration Skills, Communication Skills,
Creativity and Innovation Skills, Self-Direction Skills, Global Connections, Local
Connections, and Using Technology as a Tool for Learning (Hixson et al., 2014). For the
purposes of this study, only items from four skill areas were selected: Critical Thinking,
Collaboration, Communication, and Creativity & Innovation (Hixson et al., 2014). I
included these classroom activities in a list without specific skill headings or distinctions.
They were, however, listed in the same order as presented on the original survey
instrument. Hixson, Ravitz, and Whisman (2014) describe the reliability and content
validity of the original survey as follows:
This teacher survey is available for re-use in studies of 21st century teaching and
learning. It has demonstrated excellent reliability, improving on reliable measures
from previous studies (std. alpha > .90, inter-item correlations > .58). Support for
content validity is based on review of existing frameworks and measures.
Support for concurrent validity includes strong relationships to time spent using
project-based learning. (p. 1)
The survey authors gave express, written permission for reuse of the survey with revision
as long as credit was given (Hixson et al., 2014).
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Thoughts about technology professional development. In the final section of
the instrument, participants were asked about their thoughts on technology professional
development. They were asked to indicate the degree to which they agreed or disagreed
with a series of statements related to technology professional development. The first five
items were taken from the survey developed by Torff and Sessions (2008) in their study
of factors associated with teachers’ attitudes about professional development. These five
statements were modified to specifically address their thoughts on technology
professional development rather than general professional development as in the original
survey. The final three items were adapted from Kopcha’s (2012) work to identify the
perceptions of barriers to technology integration under situated professional development.
These items were modified to specifically address technology professional development
and reflect the current instrument as a whole.
Reliability measures. As noted earlier, this survey instrument was developed
and constructed collaboratively with Lori Latham, a doctoral student colleague in the
College of Education at the University of South Carolina. Data from this study and
Ms. Latham’s study were combined to measure reliability to increase accuracy.
Cronbach’s alpha testing was completed on the following subscaled survey sections:
Risk-Taking Behavior and Comfort with Technology (Items 16–24), Attitudes Toward
Technology Integration (Items 25-35), Perceived Benefits of Technology Use (Items 36–
40), Beliefs and Behaviors about Classroom Technology Use (Items 41–46), and
Thoughts on Technology Professional Development (Items 70–77).
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Teacher Interviews
While the teacher survey described the overall picture of the issues surrounding
technology professional development among middle level teachers in my district, the
interviews allowed me to gain insight into the thoughts and feelings of those middle level
teachers who expressed negative experiences with technology professional development.
In-depth, semi-structured interviews are more appropriate than other qualitative data
collection methods for understanding the individual perspectives of our middle level
teachers and how they interpret their role in preparing for technology integration (Mack
et al., 2005). Bloomberg and Volpe (2015) explain that interviews are important for
perceptual information allowing the participant to describe
how experiences influenced the decisions they made, whether participants had a
change of mind or a shift in attitude, whether they described more of a constancy
of purpose, what elements relative to their objectives participants perceived as
important, and to what extent those objectives were met. (p. 70)
The semi-structured interview format, where the interview is guided by a set of initial
questions with open-ended answers, allowed me to pose additional questions and/or
probes in response to comments made by the participants (Whiting, 2008). At all times, I
remained dedicated to a reflexive mindset. I maintained awareness of my own attitudes
toward our teachers’ role in preparing for technology integration, as well as my feelings
toward the adequacy of our current technology professional development offerings.
Reflexivity is important throughout the interview process so as not to inject personal
prejudices into the data collection or lead interview sessions with directional questioning
(Creswell, 2014; Whiting, 2008).
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Ten potential interview participants were chosen based on their negative
experiences with technology professional development expressed on a brief technology
professional development questionnaire administered during grade-level meetings at each
of the four middle schools (see Appendix C). These ten teachers were emailed an
invitation to participate in teacher interviews (see Appendix D). Creswell (2014) points
out that the researcher should be careful not to intrude on the participant’s time as much
as possible. With that in mind, I scheduled the interviews at the convenience of the
participants. One took place at the main district office, while the other two took place in
the teacher’s classroom during planning time. Each interview lasted approximately 20 to
35 minutes. I took notes during the interview and created an audio recording as well.
Finally, all interview audio recordings were transcribed verbatim into a word processing
program, and those transcripts were uploaded into the Delve program for data analysis.
The in-depth, semi-structured interviews began with a set of questions adapted
from the work of Byrd (2017) and allowed for the flexibility to move on from those as
the interview progressed. See Appendix E for the full interview protocol. I asked the
participants how they currently used technology in the classroom and to describe any
difficulties they may have faced. Next, I asked them to evaluate their own technology
skills and how that may influence their professional development choices. I asked them
to describe how they view the importance of acquiring new technology skills in relation
to other professional development topics. Finally, I asked how they felt about the
technology professional development they had participated in recently and what
improvements, if any, could be made.
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Alignment with Research Questions
There were two research questions considered in this action research study with
two subquestions: (1) What are the attitudes middle level teachers have toward
technology professional development; (2) what influences middle level teachers’ attitude
toward technology professional development; (2a) do a teacher’s beliefs about
technology integration influence his or her own attitude toward technology professional
development; and (2b) does a teacher’s perception of his or her personal technology skills
influence his or her own attitude toward technology professional development? The
following are the main themes and topics related to these research questions: barriers to
technology integration (TI); teachers’ attitudes, beliefs, and readiness; and teachers’
attitudes and beliefs about technology professional development (TPD). Table 3.3 shows
the alignment of each section of the teacher survey instrument with the research questions
and major themes and topics related to this action research. Table 3.4 shows the
alignment of each interview question with the research questions and major themes and
topics related to this action research.
Table 3.3 Alignment of Research Questions and Themes with Teacher Survey
Teacher Survey Sections

Research Questions and Themes

Personal Technology Skills

RQ2b
Teacher Readiness
Barriers to TI

Thoughts About Technology Integration

RQ2a
Teacher Attitudes/Beliefs
Barriers to TI

Thoughts about Teaching and Learning

RQ2a
Teacher Attitudes/Beliefs
Barriers to TI
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Teacher Survey Sections

Research Questions and Themes

Thoughts About Technology Professional
Development

RQ1, RQ2
Attitudes/Beliefs About TPD
Teacher Readiness
Barriers to TI

Table 3.4 Alignment of Research Questions and Themes with Interview Questions
Teacher Interview Questions

Research Questions and Themes

1. How do you currently utilize technology in
your classroom?

RQ2a and RQ2b
Teacher Readiness
Teacher Attitudes/Beliefs
Barriers to TI

2. Tell me about a time when you experienced
difficulties when integrating technology in your
classroom and/or curriculum?

RQ2a and RQ2b
Teacher Readiness
Teacher Attitudes/Beliefs
Barriers to TI

3. Discuss some of the professional development
you have participated in focusing on the use of
technology in the classroom.

RQ1 and RQ2
Attitudes/Beliefs About TPD

4. In general, how do you feel about your
competency and comfort level once you have
completed a technology professional
development session?

RQ1, RQ2b
Attitudes/Beliefs About TPD
Teacher Readiness
Barriers to TI

5. Tell me about your own personal technology
skills.

RQ2b
Teacher Readiness

6. How important is pursuing technology
professional development in relation to other
professional development topics?

RQ1, RQ2a, and RQ2b
Teacher Attitudes/Beliefs
Attitudes/beliefs About TPD
Teacher Readiness
Barriers to TI

7. What changes in technology professional
development (if any) would you like to see to
help you better integrate technology into your
curriculum?

RQ1, RQ2a, and RQ2b
Teacher Attitudes/Beliefs
Attitudes/Beliefs About TPD
Teacher Readiness
Barriers to TI
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Teacher Interview Questions

Research Questions and Themes

8. Describe your ideal technology professional
development session. What makes it ideal?

RQ1, RQ2a, and RQ2b
Teacher Attitudes/Beliefs
Attitudes/Beliefs About TPD
Teacher Readiness
Barriers to TI

Data Analysis
In this qualitative action research study, the descriptive teacher survey data and
teacher interview data were each analyzed separately. The quantitative data were
analyzed with descriptive statistics, and the qualitative data were analyzed with thematic
analysis. Table 3.5 provides an overview of the research questions central to this study as
well as the corresponding data collection and analysis methods. A full description of each
of the analysis methods is included as part of Chapter 4.
Table 3.5 Research Question Alignment with Data Collection and Analysis
Research Question

Data Sources

Data Analysis

RQ1: What are the attitudes middle level
teachers have toward technology professional
development?

•

•

RQ2: What influences middle level teachers’
attitudes toward technology professional
development?

•

RQ2a: Do a teacher’s beliefs about technology
integration influence his or her own attitude
toward technology professional development?

•

RQ2b: Does a teacher’s perception of his or
her personal technology skills influence his or
her own attitude toward technology
professional development?

•
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•

•

•

•

Teacher
Survey
Teacher
Interview
Teacher
Survey
Teacher
Interview
Teacher
Survey
Teacher
Interview
Teacher
Survey
Teacher
Interview

•
•
•
•
•
•
•

Descriptive
Statistics
Thematic
Analysis
Descriptive
Statistics
Thematic
Analysis
Descriptive
Statistics
Thematic
Analysis
Descriptive
Statistics
Thematic
Analysis

Procedures
This action research project was completed in the following phases: phase one,
survey data collection; phase two, interview participant identification; phase three,
interview data collection; and phase four, survey and interview data analysis. The
elements of each phase are described below.
Phase One: Survey Data Collection
After obtaining permission from the principals of each of the four middle schools
involved in this study, I contacted all middle level teachers in Woodcreek School District
via email to explain the purpose and goals of this research study and invite them to
participate by completing the online survey (see Appendix B). Consent was obtained
from each participant as acknowledged by their continuing to page two of the survey
instrument (see Appendix A). Participant anonymity was strictly maintained, and that
fact was explained to participants before gaining their consent. The survey collected
basic demographic information, perceived technology skills, thoughts about technology
integration, and thoughts about technology professional development.
The survey was open to participants for a period of two weeks to ensure adequate
time to fully participate. Electronic responses were collected during that two-week
period beginning January 22, 2019. The survey was closed February 5, 2019 at the end
of the two-week period. Upon survey submission, participants were presented with a
message thanking them for their time and participation in this research study. Survey
data analysis took place in phase four.
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Phase Two: Interview Participant Identification
I visited grade-level meetings at each middle school to distribute a short
questionnaire allowing middle level teachers to indicate their general feelings toward and
experiences with technology professional development (see Appendix C). Negative
responses were identified, and consideration was given to subject and grade level to offer
a broad range of teachers the opportunity to participate in interviews. Ten teachers were
invited via email, and three volunteered to be interviewed.
Phase Three: Interview Data Collection
Interviews were semi structured and lasted approximately 20 to 35 minutes.
Interviews were conducted face to face in a private location to protect anonymity. One
interview took place at the district office, and the other two interviews took place in the
participant’s classrooms. I recorded the interview sessions using an audio recording
device and took detailed notes, recording the mood, affect, and body language of the
participants.
Phase Four: Survey and Interview Data Analysis
Data analysis for the teacher survey and teacher interviews began shortly
following the completion of the teacher interview phase. The teacher survey results were
collected in a Google Spreadsheet from the Google Form used for survey administration.
The data were converted to numbers for easier analysis. Finally, descriptive statistics
was used to fully analyze the survey results. Audio recordings of the three teacher
interviews were transcribed using verbatim transcription (Mack et al., 2005). Transcripts
were loaded into the Delve program, coded, and analyzed using thematic analysis.
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Timeline
This section outlines the timeline of procedures in this action research study. The
table is provided for clarity. Table 3.6 provides a breakdown of the duration of each
phase.
Table 3.6 Timeline of Procedures
Phase
Phase One: Survey Data
Collection

Expectation
Identify participants

Time Frame
1 week

Email survey invitation and consent forms
and collect survey responses

3 weeks

Phase Two: Interview
Participant Identification

Distribute and collect the technology
professional development questionnaire
and interest form

3 weeks

Identify negative responses and select
teachers to invite to interview

2 weeks

Phase Three: Interview
Data Collection

Schedule interviews with teachers

2 weeks

Conduct interviews

6 weeks

Phase Four: Survey and
Interview Data Analysis

Statistical Analysis of Survey Data

8 weeks

Transcription of interview recordings

4 weeks

Thematic analysis

4 weeks

Rigor and Trustworthiness
Researchers using qualitative methods should take care to ensure accuracy when
analyzing the data collected. While validity and reliability are terms usually associated
with quantitative data, “all research carries the responsibility of convincing oneself and
one’s audience that the findings are based on critical investigation” (Rudestam &
Newton, 2007, p. 112). Unlike quantitative collection methods that return data that can
be clearly interpreted for analysis, qualitative methods often return narrative data (e.g.,
field notes from observations or interview transcripts). Qualitative data are subject to
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researcher bias, systemic bias (i.e., any bias in the data collection process itself),
simplification, as well as general misinterpretation. These threats to rigor and
trustworthiness can be minimized using the following specific frameworks and strategies:
(a) triangulation/expansion; (b) thick, rich description; (c) member checking; and (d) peer
review (Bloomberg & Volpe, 2015; Herr & Anderson, 2005; Maxwell, 2009; Rudestam
& Newton, 2007; Shenton, 2004).
Triangulation/Expansion
Triangulation commonly refers to the use of multiple methods and sources for
data collection to cross check or corroborate qualitative findings (Bloomberg & Volpe,
2015; Herr & Anderson, 2005; Maxwell, 2009; Rudestam & Newton, 2007; Shenton,
2004). However, in this study, triangulation was not used to corroborate qualitative
findings. In this case, qualitative findings were used to examine an aspect of the problem
of practice more closely. Potential interview participants were invited based on negative
experiences with technology professional development to provide specific information
beyond what could be captured with the teacher survey. This research design is referred
to as expansion, where qualitative exploration is used to understand more deeply and
completely (Greene, Carcelli, & Graham, 1989). There are other ways to employ
triangulation in the design of action research. Triangulation also refers to the use of “a
wide range of informants” (Shenton, 2004, p.66). In my research I utilized triangulation
in participants and collection sites. By inviting all middle level teachers in the district to
participate via teacher survey, I collected data from a wide range of perspectives and
viewpoints. By interviewing teachers who specifically had negative experiences in with
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technology professional development, I was able to expand my understanding of those
experiences.
Thick, Rich Description
In action research it is important to provide detailed descriptions of the setting,
situation, participants, data collection, and findings. This allows the reader to fully
understand all aspects of the research process and bring credibility to the findings
(Creswell, 2014; Mack et al., 2005; Shenton, 2004). Shenton (2004) points out that
“without this insight, it is difficult for the reader of the final account to determine the
extent to which the overall findings ‘ring true’” (p. 69). Thick, rich descriptions in action
research can also foster a shared experience between the reader and the researcher
(Creswell, 2014). This level of detail can bring the reader through the research with a
clear picture of the process.
In all sections of my research I utilized thick, rich descriptions to bring the reader
as close to the setting, participants, and process as possible. All instruments were
described and explained in detail, as well as any selection and data collection methods. I
focused special attention on the description of the thematic analysis process. It is
especially important to allow the reader to understand my thought process as I identify
codes and categories and further combine those into themes. These themes are key to the
final analysis and interpretation of the interview data.
Member Checking
Qualitative data are typically narrative, involving descriptions of observations,
documents, and/or interviews. The researcher analyzes and characterizes the data and
reports the findings. Member checking refers to the practice of allowing the research
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participants to review the researcher’s analysis and characterization of observations and
conversations with participants to check for accuracy before the final report is published
(Creswell, 2014; Herr & Anderson, 2005; Mertler, 2017; Shenton, 2004).
My research questions centered around the perceptions of our middle level
teachers. Since the trustworthiness of my research findings are dependent upon an
accurate analysis and characterization of the data collected, I used member checking to
verify my findings. Once I thematically analyzed the interview data, I sent copies of my
findings to all interview participants as an email attachment to ensure I have accurately
portrayed their attitudes and perceptions. Participants responded that my analysis
accurately captured their thoughts and feelings during the interview.
Peer Review
A researcher should discuss his or her data collection and findings with a
colleague or adviser (known as peer review or debriefing). This process helps the
researcher see perspectives outside his or her own and make revisions as necessary
(Bloomberg & Volpe, 2015; Creswell, 2014; Rudestam & Newton, 2007). Peer review
of my research occurred with my dissertation committee chair. This took place over
several sessions to review and discuss the analysis of my interview data. Codes and
category maps were reviewed to evaluate theme identification. Strategies to increase
rigor were discussed in each session.
Plan for Sharing and Communicating Findings
At the conclusion of the research cycle, I will share and discuss my findings with
the study participants. The important element that distinguishes action research from
other forms of research is that it is a collaborative effort between the researcher and the
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stakeholders in an organization or group rather than examination from outside sources
(Greenwood & Levin, 2007). This reflection with study participants not only helps them
gain greater insight into their own practices but allows me to collect valuable data to
recommend further avenues for study. This reciprocity is an important part of the
relationship with my participants in this action research study. I will also practice
beneficence, “taking steps to minimize psychological and social risks to research
participants while maximizing benefits to them” (Mack et al., 2005, p. 115). As a
member of this organization and a colleague of the participants, I have a responsibility to
honor their trust in participating in this research study.
The findings of this study have been shared with my fellow instructional
technology coach in the district. We are using this information to plan and develop more
effective technology professional development offerings that address any internal barriers
identified that could prevent teachers from attending. We are piloting these changes at
one of the middle schools this semester for possible expansion next school year.
Understanding the attitudes of our middle level teachers toward technology professional
development helps us plan more effectively. These findings have also been shared with
district administrators. Finally, these findings will be submitted for presentation at the
regional conferences, as well as nationally at the ISTE annual conference. Any and all
identifying information for participants will be removed from the study before any
findings are shared. Special care will be taken to ensure colleagues cannot construe the
identities of participants from the characteristics of the findings.
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CHAPTER 4
ANALYSIS AND FINDINGS
The purpose of this action research was to describe middle level teacher attitudes
and perceptions regarding technology training and professional development in
Woodcreek School District in order to recommend more effective technology
professional development offerings. This study focused on the following research
questions: (1) What are the attitudes middle level teachers have toward technology
professional development; (2) what influences middle level teachers’ attitude toward
technology professional development; (2a) do a teacher’s beliefs about technology
integration influence his or her own attitude toward technology professional
development; and (2b) does a teacher’s perception of his or her personal technology skills
influence his or her own attitude toward technology professional development?
Participants were surveyed to gain an overall understanding of the problem and
address the research questions. The results of the survey produced quantitative data for
analysis. Additionally, three middle-level teachers were interviewed. The transcripts
from these interviews were then coded for qualitative analysis. The findings from both
(a) quantitative and (b) qualitative analyses are cataloged below.
Quantitative Data Analysis and Findings
Quantitative analysis was carried out to evaluate the survey results. The survey
results were collected in a spreadsheet, and participants were assigned a participant
number beginning with 1 for the first participant and numbering through to 84 for the last
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participant. Next, the survey items were numbered and separated into groupings by topic
for analysis. A survey description is provided along with reliability measures for survey
sections. Next, the survey analysis findings are presented by topic: (a) survey description
and reliability and (b) survey findings by topic.
Survey Description and Reliability
Surveys were distributed electronically to all middle-level teachers in the four
middle schools in Woodcreek School District (n = 152). The survey included 77 items
arranged in the following categories: (a) introduction and informed consent, (b) general
demographic information, (c) personal technology skills, (d) thoughts about technology
integration, (e) thoughts about teaching and learning, and (f) thoughts about technology
professional development. Each section of the survey was composed using established
surveys (Hixson et al., 2014; Kopcha, 2012; Torff & Sessions, 2008; Vannatta &
Banister, 2009; Woods, 2015). Many of the survey sections had published reliability
scores for each ranging from α = 0.85 to greater than α = 0.90 (Hixson et al., 2014;
Vannatta & Banister, 2009). The works of Woods (2015), Kopcha (2012), and Torff and
Sessions (2008) adapted for this survey did not have a published reliability rating. The
subscales of the survey, reports of reliability, descriptive statistics, inferential statistics,
and statements of significance are included below. The teacher survey contained the
following subscales: (a) Risk-taking Behaviors and Comfort with Technology, (b)
Attitudes Toward Technology Integration, (c) Perceived Benefits of Technology Use, (d)
Beliefs and Behaviors about Classroom Technology Use, and (e) Thoughts on
Technology Professional Development. The reliability of subscales in the survey were
measured with Cronbach’s alpha. This survey was used in two different studies, one
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from the school district from this action research study and the other from another district
nearby. The combined responses were used to determine reliability (n = 145) using alpha
coefficient measures, specifically Cronbach’s alpha. The Cronbach’s alpha for the
subscales ranged from 0.70 to 0.90 (see Table 4.1). Opinions vary on what a minimal
alpha coefficient measure should be to be considered reliable; however, they do not vary
greatly, with minimum alphas ranging from 0.67 to 0.70 considered adequate (Ayodele,
2012). The reliability coefficient for each subscale of this instrument was measured
above this range and can be considered reliable.
Table 4.1 Cronbach’s Alpha for Subscales
Survey Subscale Sections
Risk-Taking Behavior and Comfort with Technology (Items 16–24)
Attitudes Toward Technology Integration (Items 25-35)
Perceived Benefits of Technology Use (Items 36–40)
Beliefs and Behaviors about Classroom Technology Use (Items 41–46)
Thoughts on Technology Professional Development (Items 70–77)
Note. The combined results from 2 studies were used (n = 145).

Cronbach’s
Alpha
⍺ = .90
⍺ = .70
⍺ = .81
⍺ = .88
⍺ = .78

Survey Findings by Topic
A total of 84 surveys were completed for a return rate of 55%. That return rate is
5% higher than the target return rate of 50%. All participants completed all items on the
survey. Teacher Survey findings are described below with the following topics: (a)
demographic information, (b) personal technology skills, (c) risk-taking behavior and
comfort with technology, (d) attitudes about technology integration, (e) perceived
benefits of technology use, (f) beliefs and behaviors about classroom technology use, (g)
teacher-centered or student-centered classroom, (h) thoughts on technology professional
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development, and (i) comparison of participant groups’ thoughts on technology
professional development.
Demographic information. Most participants identified as a teacher within the
four core content areas or special services with 18% identifying as science teachers, 16%
math, 14% social studies, and 11% English language arts. Additionally, 18% identified
as support, which included special education, media specialists, guidance, speech, etc.
The next notable subject area was visual or performing arts with 11% of respondents
identifying as teachers in those subject areas. The remaining 23% of respondents
indicated they were in one of the following subject areas: AVID, career and technology
education, ESOL, health, PE or ROTC, and world languages. See Table 4.2 for a
breakdown of the subject areas for participants. Looking at gender (see Table 4.3), 81%
of participants identified as female while 18% identified as male. One respondent
indicated that they preferred not to identify a gender. Finally, Table 4.4 provides a
breakdown of experience levels in five-year groupings. The 0-5 years of teaching range
had the highest percentage of participants with 31%. The 6-10 and 16-20 had the next
highest with 21% and 14% respectively.
Table 4.2 Participant Subject Areas (n = 84)
Subject

Number of
Participants
1
4
1
10
1
15
3
17
13

AVID National Program
Career and Technical Education
ESOL
English Language Arts
Health Education
Math
Physical Education or ROTC
Science
Social Studies
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Percentage of
Participants
1
5
1
11
1
16
3
18
14

Subject
Support (Special Services, Media
Specialist, Guidance, Speech, etc.)
Visual or Performing Arts
World Languages

Number of
Participants
17

Percentage of
Participants
18

10
1

11
1

Number of
Participants
68
15
1

Percentage of
Participants
81
18
1

Table 4.3 Participant Gender (n = 84)
Gender
Female
Male
Prefer Not to Say

Table 4.4 Participant Experience Levels (n = 84)
Years

Number of
Participants

Percentage of
Participants

0-5
6-10
11-15
16-20
21-25
26-30
31+

26
18
8
12
8
7
5

31
21
10
14
10
8
6

Personal technology skills. This section was adapted from Woods’ (2015) work
investigating the effectiveness of the technology integration happening in a school district
in Canada. The Personal Technology Skill section in this survey was adapted from
Woods’ section of the same name. Participants were asked to rate their personal
technology skills across a range of specific technology abilities using the following scale:
(1) Learner: I am not sure how to do this task, (2) Basic: I have done this before but
might need some help, (3) Proficient: I can perform this task without any assistance, or
(4) Advanced: I could train staff to do this. Responses were analyzed for mean, standard

65

deviation, and frequency (see Table 4.5 and Table 4.6). Participants indicated strongest
overall skill level in creating a slide presentation and creating a Word or Google doc,
each with a mean greater than 3.50. Creating a functioning web page had the lowest
mean at 2.01 (SD = 0.90). None of the skills had responses with both a low mean and a
low standard deviation. Several skills did have both higher means and lower standard
deviations, indicating a high level of proficiency in those skills by a greater number of
participants. Those skills were creating a slide presentation and creating a Word or
Google doc.
Next, the specific technology skills were grouped together by category for further
analysis. Categories were Web and Media, Productivity, Google Tools, Troubleshooting
Common Device Issues, and Device Management. The responses for each skill level
across all skills in the category were analyzed to determine the skill-level parentages for
the category as a whole. The strongest areas of skill were Productivity and Google Tools.
Those areas showed that 86% and 82% of participants, respectively, indicated they had
either proficient or advanced skills. However, 43% of participants did indicate they
needed help with data analysis in spreadsheets. There were varying degrees of skills in
the remaining sections. The two sections of particular note were Troubleshooting
Common Device Issues and Device Management. Participants were fairly evenly divided
with 42.5% indicating learner or basic skill level and 57.5% indicating proficient or
advanced skill level. None of the participants indicated below proficient in all skill areas.
Table 4.5 Personal Technology Skills Mean and Standard Deviation (n = 84)
Skill
Create a Functioning Webpage
Take and Edit Digital Pictures
Take and Edit Digital Video

M
2.01
3.05
2.46
66

SD
0.90
0.79
0.99

Skill
Download Digital Images/Videos
Embed Video in Presentations
Find Lessons on the Web
Analyze Data in Spreadsheets
Create a Slide Presentation
Create a Word or Google Doc
Save Files with Different Extensions
Use Google Classroom for Instruction
Share Google Files with Different Rights
Create Google Forms and Assessments
Troubleshooting Common Device Issues
Device Management (Apple Classroom)
Note. M = mean and SD = standard deviation.

M
3.20
3.06
3.45
2.63
3.55
3.67
3.45
3.14
3.44
3.12
2.73
2.64

SD
0.74
0.92
0.61
0.94
0.57
0.47
0.63
0.81
0.67
0.85
0.95
0.97

Table 4.6 Personal Technology Skills by Percentage of Participants (n = 84)
Skill
Web and Media
Create a Functioning Webpage
Take and Edit Digital Pictures
Take and Edit Digital Video
Download Digital Images/Videos
Embed Video in Presentations
Find Lessons on the Web
Productivity
Analyze Data in Spreadsheets
Create a Slide Presentation
Create a Word or Google Doc
Save Files with Different Extensions
Google Tools
Use Google Classroom for
Instruction
Share Google Files with Different
Rights
Create Google Forms and
Assessments
Other
Troubleshooting Common Device
Issues
Device Management (Apple
Classroom)

Learner
% (n)

Basic
% (n)

33 (28)
5 (4)
19 (16)
1 (1)
7 (6)
0 (0)

38 (32)
14 (12)
33 (28)
16 (13)
18 (15)
6 (5)

23 (19)
52 (44)
30 (25)
45 (38)
37 (31)
43 (36)

6 (5)
29 (24)
18 (15)
38 (32)
38 (32)
51 (43)

13 (11)
0 (0)
0 (0)
0 (0)

30 (25)
4 (3)
0 (0)
7 (6)

38 (32)
38 (32)
33 (28)
41 (34)

19 (16)
58 (49)
67 (56)
52 (44)

5 (4)

12 (10)

47 (40)

36 (30)

0 (0)

9 (8)

37 (31)

54 (45)

1 (1)

27 (23)

31 (26)

41 (34)

10 (8)

33 (28)

32 (27)

25 (21)

14 (12)

28 (23)

38 (32)

20 (17)
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Proficient Advanced
% (n)
% (n)

Data were further analyzed to determine a skill level for individual participants.
Participants who responded with a personal skill assessment of either proficient or
advanced on more than half of the skills were given the overall skill rating of proficient.
Participants who responded with a personal skill assessment of either learner or basic on
more than half of the skills were given an overall skill rating of not proficient. Looking
at individual responses, 18% indicated they were below proficient more often in each
technology skill and 82% indicated they were proficient or above more often in each
technology skill. If participants rated themselves as learner or basic on a skill/activity,
they were admitting that they still needed help with that skill. Figure 4.1 illustrates the
breakdown of participants by skill-level rating. The figure reveals that a large majority of
participants were at the proficient skill level.

Figure 4.1. Number of participants
proficient versus not proficient (n = 84).
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Risk-taking behavior and comfort with technology. Next, participants were
asked to evaluate a series of statements related to their comfort with technology and their
willingness to take risks when attempting technology integration. They were asked the
degree to which they agreed or disagreed with the statements on the following scale: (1)
Strongly Disagree, (2) Disagree, (3) Neutral, (4) Agree, and (5) Strongly Agree. The data
were analyzed for mean, standard deviation, and frequency (see Table 4.7 and Table 4.8).
Participant responses to the statements in this section were generally positive. Items 16,
21, 23, and 24 all had clearly positive responses with means very close to or over 4.
Items 17, 18, and 20 were negative statements related to technology and technology
integration. The lower means for these items indicated that teachers were generally
comfortable using technology with students.
Table 4.7 Risk-Taking Behavior and Comfort with Technology Mean and Standard
Deviation (n = 84)
Statement
Item 16: I feel comfortable about my ability to work with digital
technologies.
Item 17: Learning new technologies is confusing for me.
Item 18: I get anxious when using new technologies because I
don’t know what to do if something goes wrong.
Item 19: I am confident with my ability to troubleshoot when
problems arise while using technology.
Item 20: I get anxious when using technology with my students.
Item 21: I get excited when I am able to show my students a new
technology application or tool.
Item 22: I am confident in trying to learn new technologies on my
own.
Item 23: I enjoy finding new ways that my students and I can use
technology in the classroom.
Item 24: Learning new technologies that I can use in the
classroom is important to me.
Note. M = mean and SD = standard deviation

69

M
4.02

SD
0.86

2.13
2.23

1.02
1.11

3.49

1.05

2.20
4.02

1.08
0.76

3.82

0.95

3.93

0.85

3.98

0.84

Table 4.8. Risk-Taking Behavior and Comfort with Technology by Percentage of
Participants (n = 84)
Statement
Item 16: I feel comfortable
about my ability to work
with digital technologies.
Item 17: Learning new
technologies is confusing
for me.
Item 18: I get anxious when
using new technologies
because I don’t know what
to do if something goes
wrong.
Item 19: I am confident with
my ability to troubleshoot
when problems arise while
using technology.
Item 20: I get anxious when
using technology with my
students.
Item 21: I get excited when I
am able to show my
students a new technology
application or tool.
Item 22: I am confident in
trying to learn new
technologies on my own.
Item 23: I enjoy finding new
ways that my students and I
can use technology in the
classroom.
Item 24: Learning new
technologies that I can use
in the classroom is
important to me.

Strongly
Disagree
% (n)
2 (2)

Disagree Neutral
% (n)
% (n)
1 (1)
18 (15)

Agree
% (n)
49 (41)

Strongly
Agree
% (n)
30 (25)

31 (26)

38 (32)

19 (16)

11 (9)

1 (1)

33 (28)

28 (23)

25 (21)

12 (10)

2 (2)

2 (2)

17 (14)

29 (24)

34 (29)

18 (15)

27 (23)

43 (36)

17 (14)

8% (7)

5 (4)

0 (0)

4 (3)

17 (14)

54 (45)

26 (22)

1 (1)

8 (7)

23 (19)

43 (36)

25 (21)

0 (0)

6 (5)

21 (18)

47 (39)

26 (22)

0 (0)

6 (5)

18 (15)

49 (41)

27 (23)

Data were further analyzed to determine a comfort rating for individual
participants. Items 17, 18, and 20 were negative statements. These items were reversed
for this data analysis so that higher means would indicate more positive responses for
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grouping. Next, the mean of all responses in this section for each participant was used to
establish this rating. Participants with responses showing a mean equal to or greater than
3.5 in this section were identified as more comfortable with using technology in the
classroom. Participants whose responses showed a mean equal to or less than 2.5 were
identified as being less comfortable with using technology in the classroom. These
measures were used to focus on the participants who agreed and disagreed more strongly,
filtering out more neutral responses. A majority of participants were rated as more
comfortable using technology in the classroom than other participants. Table 4.9 shows
the breakdown of the participants’ comfort rating.
Table 4.9 Participant Comfort Rating (n = 84)
Rating

Number of Participants

More Comfortable with Technology Use
Less Comfortable with Technology Use
More Neutral
Note. Items 17, 18, and 20 were reversed for this analysis.
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17

Attitudes about technology integration. Participants were then asked to
evaluate a series of statements related to their attitudes about technology integration.
They were asked the degree to which they agreed or disagreed with the statements on the
following scale: (1) Strongly Disagree, (2) Disagree, (3) Neutral, (4) Agree, and (5)
Strongly Agree. The data were analyzed for mean, standard deviation, and frequency
(see Table 4.10 and Table 4.11). The responses to this set of statements generally
revealed positive attitudes toward technology integration. Item 35 had the highest mean
at 3.98 (SD = 0.91). Interestingly, Item 28 assessing attitudes about how long it takes to
plan for technology use revealed a mean just above Neutral, indicating that teachers may
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feel that planning technology-infused activities takes up too much time. Item 35
indicates that more teachers engage in technology learning on their own time. The mean
was 3.98 (SD = 0.91) and 80% of participants either agreed or strongly agreed with the
statement.
Table 4.10 Attitudes about Technology Integration Mean and Standard Deviation
(n = 84)
Statement
Item 25: I feel confident in my ability to integrate multiple
technologies into my instruction.
Item 26: Integrating technology is pertinent to my curriculum.
Item 27: I have a good variety of ideas and lessons for
integrating technology into my teaching.
Item 28: The amount of time needed to prepare technologybased lessons deters me from creating them.
Item 29: I believe that integrating technology into my
curriculum is important for student success.
Item 30: I have the technology skills necessary to support the
students when they use technology for a project.
Item 31: I get excited about using new technology in the
classroom.
Item 32: I enjoy attending technology-based Professional
Development.
Item 33: I want to use technology but am not given enough time
to learn it.
Item 34: I want to use technology but have not been trained on
how to use it.
Item 35: Most of my technology learning has been self-taught
and on my own time.
Note. M = mean and SD = standard deviation.
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M
3.58

SD
1.07

3.61
3.39

1.02
1.12

3.04

1.12

3.74

0.95

3.87

0.97

3.87

0.86

3.81

0.90

3.36

1.18

3.05

1.16

3.98

0.91

Table 4.11 Attitudes about Technology Integration by Percentage of Participants
(n = 84)
Statement
Item 25: I feel confident in
my ability to integrate
multiple technologies into
my instruction.
Item 26: Integrating
technology is pertinent to
my curriculum.
Item 27: I have a good
variety of ideas and
lessons for integrating
technology into my
teaching.
Item 28: The amount of time
needed to prepare
technology-based lessons
deters me from creating
them.
Item 29: I believe that
integrating technology
into my curriculum is
important for student
success.
Item 30: I have the
technology skills
necessary to support the
students when they use
technology for a project.
Item 31: I get excited about
using new technology in
the classroom.
Item 32: I enjoy attending
technology-based
Professional
Development.
Item 33: I want to use
technology but am not
given enough time to learn
it.
Item 34: I want to use
technology but have not

Strongly
Disagree
% (n)
4 (3)

Disagree
% (n)
13 (11)

Neutral
% (n)
25 (21)

Agree
% (n)
38 (32)

Strongly
Agree
% (n)
20 (17)

4 (3)

9 (8)

29 (24)

39 (36)

19 (16)

3 (3)

20 (17)

29 (24)

29 (24)

19 (16)

12 (10)

19 (16)

28 (24)

35 (29)

6 (5)

4 (3)

8 (7)

14 (12)

58 (49)

16 (13)

3 (2)

8 (7)

14 (12)

50 (42)

25 (21)

0 (0)

10 (8)

15 (13)

54 (45)

21 (21)

1 (1)

7 (6)

23 (19)

48 (40)

21 (18)

8 (7)

15 (13)

25 (21)

35 (29)

17 (14)

9 (8)

26 (22)

24 (20)

31 (26)

10 (8)
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Statement
been trained on how to use
it.
Item 35: Most of my
technology learning has
been self-taught and on
my own time.

Strongly
Disagree
% (n)

Disagree
% (n)

Neutral
% (n)

Agree
% (n)

Strongly
Agree
% (n)

2 (2)

5 (4)

13 (11)

52 (44)

28 (23)

Data were further analyzed to gain a better understanding of those teachers who
more strongly agreed or disagreed with the statements in this section and filter out those
who were more neutral. Items 28 was a negative statement. This item was reversed for
this data analysis so that higher means would indicate more positive responses for
grouping. Participants whose responses had a mean equal to or greater than 3.5 for this
group of statements was rated as having a more positive attitude about technology
integration. Those with responses showing a mean less than or equal 2.5 were rated as
having a less positive attitude about technology integration. Only 49 participants had
more positive attitudes about integrating technology into the classroom. However, only
10 had less positive attitudes. For this set of questions, a relatively high number of
participants were more neutral. Table 4.12 provides a breakdown of those findings.
Table 4.12 Participant Attitude Rating (n = 84)
Rating

Number of Participants

More Positive Attitude about Technology Integration
Less Positive Attitude about Technology Integration
More Neutral
Note. Item 28 was reversed for this analysis.
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49
10
25

The responses for participants who fell into the more neutral range were further
analyzed using a pivot table. Data revealed that Items 27 and 28 (reversed) had the
lowest mean at 2.60. Additionally, Items 30 and 31 had the highest mean at 3.48. This
suggests that the more neutral participants were somewhat interested in technology but
had issues with lesson ideas and available time.
Perceived benefits of technology use. The next section had a series of
statements designed to capture whether the respondent perceived technology as beneficial
to them in their practice. Participants were asked the degree to which they agreed or
disagreed with the statements on the following scale: (1) Strongly Disagree, (2) Disagree,
(3) Neutral, (4) Agree, and (5) Strongly Agree. The data were analyzed for mean,
standard deviation, and frequency (see Table 4.13 and Table 4.14). Overall, participants
responded that they value technology use. The means for all items in this section were all
over 4 except Item 40 which was still high at 3.99 (SD = 0.65). Additionally, all standard
deviations were below 1.00, and in some cases well below. This indicated that the
responses were grouped together more closely around the positive end of the scale. This
is further revealed in the individual percentages in Table 4.14. Most of the responses on
each item fell in the agree or strongly agree end of the scale.
Table 4.13 Perceived Benefits of Technology Use Mean and Standard Deviation (n = 84)
Statement
Item 36: Using technology to communicate with others allows me
to be more effective in my job.
Item 37: Digital technology allows me to create materials that
enhance my teaching.
Item 38: Digital technologies help me be better organized in my
classroom.
Item 39: Technology can be an effective learning tool for students.
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M

SD

4.26

0.71

4.13

0.79

4.14

0.81

4.30

0.68

Statement
Item 40: My students get excited when they use technology in the
learning process.

M

SD

3.99

0.65

Note. M = mean and SD = standard deviation.
Table 4.14 Perceived Benefits of Technology Use by Percentage of Participants (n = 84)
Statement
Item 36: Using technology to
communicate with others
allows me to be more
effective in my job.
Item 37: Digital technology
allows me to create
materials that enhance my
teaching.
Item 38: Digital technologies
help me be better
organized in my
classroom.
Item 39: Technology can be
an effective learning tool
for students.
Item 40: My students get
excited when they use
technology in the learning
process.

Strongly
Disagree
% (n)
0 (0)

Disagree
% (n)
4 (3)

Neutral
% (n)
5 (4)

Agree
% (n)
53 (45)

Strongly
Agree
% (n)
38 (32)

1 (1)

1 (1)

14 (12)

50 (42)

33 (28)

0 (0)

5 (4)

12 (10)

47 (40)

36 (30)

0 (0)

2 (2)

5 (4)

54 (45)

39 (33)

0 (0)

2 (2)

14 (12)

66 (55)

18 (15)

Data were further analyzed to group participants by how strongly they agreed or
disagreed that technology use in the classroom is beneficial. Participants whose mean for
responses in this section was greater than or equal to 3.5 were rated as perceiving more
benefit in technology use in the classroom. Participants whose mean for responses in this
section was less than or equal to 2.5 were rated as perceiving less benefit in technology
use in the classroom. None of the participants had a mean less than or equal to 2.5, and
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nearly all indicated a strong belief that technology is beneficial. Table 4.15 is a
breakdown of this rating.
Table 4.15 Perceived Benefits of Technology Use Rating (n = 84)
Rating

Number of Participants

Indicated More Benefit in using Technology
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Indicated Less Benefit in using Technology

0

More Neutral

10

Beliefs and behaviors about classroom technology use. The next section of the
survey had a series of statements designed to capture the beliefs and behaviors
respondents may have or exhibit about classroom technology use (i.e., how much priority
they placed on using technology in the classroom). Participants were asked the degree to
which they agreed or disagreed with the statements on the following scale: (1) Strongly
Disagree, (2) Disagree, (3) Neutral, (4) Agree, and (5) Strongly Agree. The data were
analyzed for mean, standard deviation, and frequency (see Table 4.16 and Table 4.17).
Responses were closer to neutral in this section of the survey. It seems that participants
did not feel strongly that technology should be a priority. One exception is Item 46 with
a mean of 3.88 (SD = 0.99). While technology may not be a high priority, this indicates
that participants did try to model effective technology use for students. Responses were
more varied in this section as well. Participants responded most neutral to Item 42,
which directly states, “Using technology in the classroom is a priority for me.” In fact,
52% responded neutral or disagree.
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Table 4.16 Beliefs and Behaviors about Classroom Technology Use Mean and Standard
Deviation (n = 84)
Statement

M

SD

Item 41: Teaching students how to use technology is a part of my job.

3.79

1.00

Item 42: Using technology in the classroom is a priority for me.
Item 43: When planning instruction, I think about how technology
could be used to enhance student learning.
Item 44: When planning instruction, I consider state and national
technology standards.
Item 45: I regularly plan learning activities/lessons in which students
use technology.
Item 46: I try to model effective technology use for my students.

3.45
3.61

1.01
0.92

3.01

1.15

3.55

0.99

3.88

0.99

Note. M = mean and SD = standard deviation.
Table 4.17 Beliefs and Behaviors about Classroom Technology Use by Percentage of
Participants (n = 84)
Statement
Item 41: Teaching students
how to use technology is a
part of my job.
Item 42: Using technology in
the classroom is a priority
for me.
Item 43: When planning
instruction, I think about
how technology could be
used to enhance student
learning.
Item 44: When planning
instruction, I consider
state and national
technology standards.
Item 45: I regularly plan
learning activities/lessons
in which students use
technology.
Item 46: I try to model
effective technology use
for my students.

Strongly
Disagree
% (n)
2 (2)

Disagree
% (n)
12 (10)

4 (3)

12 (10)

36 (30)

33 (28)

15 (18)

1 (1)

12 (10)

26 (22)

47 (39)

14 (!2)

11 (9)

20 (17)

29 (24)

31 (26)

9 (8)

1 (1)

16 (13)

27 (23)

39 (33)

17 (14)

0 (0)

11 (9)

13 (11)

53 (45)

23 (19)
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Neutral Agree
% (n)
% (n)
12 (10) 52 (44)

Strongly
Agree
% (n)
22 (18)

Data were further analyzed for this section. The questions asked in this section
helped capture whether participants placed a priority on integrating technology into the
classroom. To understand how strongly participants agreed or disagreed that technology
integration was a priority for them, more neutral participants were filtered out. This was
done by identifying all participants whose mean for all responses in this section was
greater than or equal to 3.5 as placing more priority on technology integration.
Participants whose mean for all responses in this section was less than or equal to 2.5
were identified as placing less priority on technology integration. While 50 participants
indicating that technology is more of a priority for them is a majority, it is only 60% of
the total number of respondents. Table 4.18 shows a breakdown of this information.
Looking into the data further, only 27 participants had a mean for their responses in this
section of 4 or higher.
Table 4.18 Priority Placed on Technology Integration (n = 84)
Rating

Number of Participants

More Priority Placed on Technology Integration

50

Less Priority Placed on Technology Integration

9

More Neutral

25

Teacher-centered or student-centered classroom. Items 48 through 69 asked
teachers to indicate how often they have students engage in certain activities. The items
were examples of learning activities that would be present in a student-centered
classroom. Participants were asked to respond as follows: (1) Almost Never, (2) A Few
Times a Semester, (3) 1-3 Times a Month, (4) 1-3 Times a Week, and (5) Almost Daily.
Activities were divided into eight sections by 21st century skills as defined by the
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original study. For the purposes of this study, only items from four skill areas were
selected: Critical Thinking, Collaboration, Communication, and Creativity & Innovation
(Hixson et al., 2014). Data were analyzed to determine frequencies in each skill area
overall (see Table 4.19).
A majority of responses fell within the range of engaging students in the given
activity one to three times a month or fewer. Participants did indicate engaging students
in critical thinking activities almost daily at a higher rate than the other four activity
areas. However, this only represented 10% of the critical thinking activities. The
responses of each participant were also analyzed to determine what percentage of the
participants had a more teacher-centered or a more student-centered classroom. For this
analysis, participants who answered either 4 or 5 (3-5 Times a Week or Almost Daily) on
a majority of classroom activities were labeled as having a more student-centered
classroom. Participants who answered either 3 or less (1-3 Times a Month, A Few Times
a Semester, or Almost Never) on a majority of classroom activities were labeled as
having a more teacher-centered classroom (see Figure 4.2). Those who had an equal
portion of responses of 4 or above and 3 or below were identified as having an equally
balanced classroom between teacher-centered and student-centered activities. The
finding that 86% of participants had classrooms engaged mostly in teacher-centered
activities is important, as this is a large majority of participants. This finding is also
reflected in the analysis by activity category, revealing that occurrence in the classroom
trails off significantly after 1-3 Times a Month.
Data were further analyzed by individual activities (see Table 4.20) to look for
notable findings. There are three activities that participants indicated occurred more
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frequently. Items 50, 54, and 63 all had a significant percentage of responses fall in the
1-3 Times a Week or Almost Daily range. Item 50, where students summarize what they
have been taught, had 50% of participants in this range. Item 54, students working in
pairs or groups, had 66%. Finally, Item 63, where students are asked to answer questions
in front of a group, had 51%.
Table 4.19 Percentage of Classroom Activity Occurrences by Category
Classroom Activity

Almost
Never

Critical Thinking
Skills (Items 48-53)

19%

A Few
Times a
Semester
21%

1-3
Times a
Month
31%

1-3
Times a
Week
19%

Almost
Daily

Collaboration Skills
(Items 54-59)

13%

29%

33%

17%

8%

Communication Skills
(Items 60-64)

21%

31%

27%

14%

7%

Creativity &
Innovation Skills
(Items 65-69)

19%

32%

31%

13%

5%

Figure 4.2. Overall classroom rating for
each participant (n = 84)
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10%

Table 4.20 Individual Classroom Activities by Percentage of Participants (n = 84)
Classroom Activity

Critical Thinking Skills
Item 48: Compare
information from
different sources before
completing a task or
assignment
Item 49: Draw their own
conclusions based on
analysis of numbers,
facts, or relevant
information
Item 50: Summarize or
create their own
interpretation of what
they have read or been
taught
Item 51: Analyze
competing arguments,
perspectives, or solutions
to a problem
Item 52: Develop a
persuasive argument
based on supporting
evidence or reasoning
Item 53: Try to solve
complex problems or
answer questions that
have no single correct
solution or answer
Collaboration Skills
Item 54: Work in pairs or
small groups to complete
a task together
Item 55: Work with other
students to set goals and
create a plan for their
team
Item 56: Create joint
products using

Almost
Never
% (n)

A Few
Times a
Semester
% (n)

1-3
Times a
Month
% (n)

1-3
Times
a Week
% (n)

Almost
Daily
% (n)

26 (22)

27 (23)

32 (27)

11 (9)

4 (3)

13 (11)

21 (18)

28 (23)

25 (21)

13 (11)

8 (7)

12 (10)

30 (25)

29 (24)

21 (18)

17 (14)

20 (17)

32 (27)

23 (19)

8 (7)

31 (26)

20 (17)

33 (28)

12 (10)

4 (3)

20 (17)

25 (21)

34 (28)

14 (12)

7 (6)

4 (3)

11 (9)

19 (16)

46 (39)

20 (17)

14 (12)

26 (22)

36 (30)

17 (14)

7 (6)

15 (13)

30 (25)

38 (32)

11 (9)

6 (5)
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Classroom Activity

contributions from each
student
Item 57: Present their group
work to the class,
teacher, or others
Item 58: Work as a team to
incorporate feedback on
group tasks or products
Item 59: Give feedback to
peers or assess other
students’ work
Communication Skills
Item 60: Structure data for
use in written products or
oral presentations (e.g.
creating charts, tables, or
graphs)
Item 61: Convey their ideas
using media other than a
written paper (e.g.
posters, video, blogs,
etc.)
Item 62: Prepare and
deliver an oral
presentation to the
teacher or others
Item 63: Answer questions
in front of an audience
Item 64: Decide how they
will present their work or
demonstrate learning
Creativity & Innovation Skills
Item 65: Use idea creation
techniques such as
brainstorming or concept
mapping
Item 66: Generate their own
ideas about how to
confront a problem or
question

Almost
Never
% (n)

A Few
Times a
Semester
% (n)

1-3
Times a
Month
% (n)

1-3
Times
a Week
% (n)

Almost
Daily
% (n)

12 (10)

38 (32)

33 (28)

11 (9)

6 (5)

17 (14)

33 (28)

37 (31)

6 (5)

7 (6)

16 (13)

33 (28)

36 (30)

13 (11)

2 (2)

31 (26)

27 (23)

31 (26)

10 (8)

1 (1)

18 (15)

32 (27)

26 (22)

18 (15)

6 (5)

31 (26)

44 (37)

24 (20)

1 (1)

0 (0)

15 (13)

19 (15)

15 (13)

30 (25)

21 (18)

13 (11)

33 (28)

37 (31)

12 (10)

5 (4)

15 (13)

31 (26)

35 (29)

15 (13)

4 (3)

14 (12)

25 (21)

32 (27)

25 (21)

4 (3)
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Classroom Activity

Item 67: Test out different
ideas and work to
improve them
Item 68: Invent a solution to
a complex, open-ended
question or problem
Item 69: Create an original
product or performance
to express their ideas

Almost
Never
% (n)
18 (15)

A Few
Times a
Semester
% (n)
38 (32)

1-3
Times a
Month
% (n)
29 (24)

1-3
Times
a Week
% (n)
10 (8)

Almost
Daily
% (n)
5 (5)

28 (23)

31 (26)

31 (26)

8 (7)

2 (2)

23 (19)

34 (29)

30 (25)

6 (5)

7 (6)

Thoughts on technology professional development. The next section of the
survey had a series of statements related to technology professional development.
Participants were asked the degree to which they agreed or disagreed with the statements
on the following scale: (1) Strongly Disagree, (2) Disagree, (3) Neutral, (4) Agree, and
(5) Strongly Agree. The data were analyzed for mean, standard deviation, and frequency
(see Table 4.21 and Table 4.22). Responses in this section trended more neutral. With a
lower standard deviation and a relatively high mean, Item 75 indicated that more
participants feel that the technology professional development they have received so far
can be easily applied in the classroom. The frequencies revealed a generally positive
assessment of technology professional development. However, there were high
percentages of responses in the neutral category, which was reflected in the means.
Table 4.21 Thoughts on Technology Professional Development Mean and Standard
Deviation (n = 84)
Statement
Item 70: Technology professional development
workshops often help teachers to develop new
teaching techniques.
Item 71: If I did not have to attend technology inservice
workshops, I would not.
84

M
3.69

SD
0.91

2.45

0.90

Statement
Item 72: Technology professional development events
are worth the time they take.
Item 73: I have been enriched by the teacher
technology training events I have attended.
Item 74: Technology staff development initiatives have
not had much impact on my teaching.
Item 75: The technology professional development I
have received could be easily applied in my
classroom.
Item 76: I feel adequately trained on the skills needed
to use technology.
Item 77: I have enough opportunity to share technology
lessons with other teachers.

M
3.61

SD
0.87

3.55

0.90

2.65

0.99

3.71

0.67

3.26

1.00

2.94

1.05

Note. M = mean and SD = standard deviation.
Table 4.22 Thoughts on Technology Professional Development by Percentage of
Participants (n = 84)
Statement
Item 70: Technology
professional development
workshops often help
teachers to develop new
teaching techniques.
Item 71: If I did not have to
attend technology
inservice workshops, I
would not.
Item 72: Technology
professional development
events are worth the time
they take.
Item 73: I have been
enriched by the teacher
technology training events
I have attended.
Item 74: Technology staff
development initiatives
have not had much impact
on my teaching.

Strongly
Disagree
% (n)
2 (2)

Disagree
% (n)
6 (5)

Neutral
% (n)
29 (24)

Agree
% (n)
46 (39)

Strongly
Agree
% (n)
17 (14)

11 (9)

49 (41)

26 (22)

13 (11)

1 (1)

1 (1)

10 (8)

29 (24)

49 (41)

12 (10)

2 (2)

10 (8)

30 (25)

48 (40)

11 (9)

10 (8)

39 (33)

31 (26)

17 (14)

4 (3)
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Statement
Item 75: The technology
professional development
I have received could be
easily applied in my
classroom.
Item 76: I feel adequately
trained on the skills
needed to use technology.
Item 77: I have enough
opportunity to share
technology lessons with
other teachers.

Strongly
Disagree
% (n)
0 (0)

Disagree
% (n)
4 (3)

Neutral
% (n)
30 (25)

Agree
% (n)
58 (49)

Strongly
Agree
% (n)
8 (7)

5 (4)

17 (14)

35 (29)

36 (30)

8 (7)

8 (7)

25 (21)

38 (32)

21 (18)

7 (6)

Comparison of participant groups’ thoughts on technology professional
development. Participants’ years of teaching, subject area and individual ratings and
evaluations in the areas of personal technology skills, comfort with technology, attitudes
toward technology use, the perceived benefits of technology integration, the priority
placed on technology use, and whether they indicated having a classroom with more
student-centered or more teacher-centered activities were compared with their group
responses on the professional development items in the survey. Items 32 through 35 of
the Attitudes about Technology Integration section were included here as part of the
group of statements pertaining to technology professional development. These additional
statements give insight into each participant’s thoughts and beliefs about technology
professional development and what factors may surround those beliefs. Note that Items
71 and 74 were reversed as part of this data analysis so that higher means would
accurately reflect positive findings.
In the comparison tables, each grouping of participants (e.g., those who were
proficient, those who had a more positive attitude, etc.) are listed along with the mean for
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that group’s responses to each statement related to technology professional development.
The comparisons are made to further examine the second research question in this study.
A comparison table has been provided with relevant data for research question two and
each subquestion. A description of the findings is given below along with the related
table.
Looking across all comparison groups, Items 76 and 77 generally showed the
lowest means, indicating that participant groups did not feel as trained as they felt they
needed to be and lacked the time they needed to share technology lessons with others.
Additionally, Items 32 and 35 showed higher means throughout, showing a general
enjoyment in attending technology-based professional development but most technology
learning is self-taught on their own time. This generally aligns with the findings of the
overall survey results.
The first specific comparisons were made related to research question two: What
influences middle level teachers’ attitudes toward technology professional development?
Participant groupings related to this general question were years of teaching and subject
taught. For years of teaching, participants were grouped in five-year ranges for analysis
(see Table 4.24). Subject areas were combined into like groupings (e.g., Math/Science,
ELA/Social Studies) (see Table 4.25). The mean and standard deviation for all responses
to each professional development item for each of the groupings was identified using a
pivot table. The means for Item 76 were not as low for this set of groupings as with other
participant groupings, indicating that participants in these groupings identified as more
trained. However, the means were, again, clustered around neutral. Participants with 610 years of experience had the most response means very near or above 4.00. They also
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had the highest mean on Item 32 with a mean of 4.11 (SD = 0.90), indicating they
enjoyed technology professional development sessions more than other experience
groupings. Participants with 11-15 years of experience had lower means overall than
other experience groups. Related Arts had the lowest mean on Item 77, indicating a lack
of time to share technology lessons with others. Related Arts teachers have less planning
time than other middle school subject areas. The support areas had the highest mean for
Item 32 with a mean of 4.18 (SD = 0.95), showing a more positive attitude toward
technology professional development.
Table 4.23 Comparison of Years of Teaching Grouping with Thoughts on Technology
PD (Mean and Standard Deviation) by Item Number - RQ2

Statement
Item 70: Technology
professional
development workshops
often help teachers to
develop new teaching
techniques.
*Item 71: If I did not have
to attend technology
inservice workshops, I
would not.
Item 72: Technology
professional
development events are
worth the time they take.
Item 73: I have been
enriched by the teacher
technology training
events I have attended.
*Item 74: Technology staff
development initiatives
have not had much
impact on my teaching.

0-5
6-10 11-15
M
M
M
(SD) (SD) (SD)
3.42
4.00
3.50
(1.17) (0.91) (0.76)

Years
16-20
M
(SD)
4.08
(0.51)

21-25 26-30 31+
M
M
M
(SD)
(SD) (SD)
3.50
3.43
4.00
(0.76) (0.53) (0.00)

3.23
(1.03)

3.72
(0.89)

3.00
(0.76)

4.08
(0.51)

3.88
(0.35)

3.71
(1.11)

3.40
(0.55)

3.38
(1.10)

3.94
(0.80)

3.25
(0.71)

3.67
(0.78)

3.63
(0.52)

3.57
(0.79)

4.00
(0.00)

3.31
(1.09)

4.06
(0.87)

3.25
(0.46)

3.67
(0.78)

3.25
(0.89)

3.43
(0.53)

3.80
(0.45)

3.12
(1.11)

3.56
(0.98)

3.25
(0.89)

3.50
(1.09)

3.25
(1.04)

3.57
(0.53)

3.40
(0.89)
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0-5
M
(SD)
3.69
(0.74)

6-10 11-15
M
M
(SD) (SD)
4.06
3.25
(0.64) (0.71)

Years
16-20 21-25 26-30 31+
M
M
M
M
(SD)
(SD)
(SD) (SD)
3.50
3.75
3.57
4.00
(0.52) (0.71) (0.53) (0.00)

Statement
Item 75: The technology
professional
development I have
received could be easily
applied in my
classroom.
Item 76: I feel adequately
3.23
3.61
3.00
2.83
3.63
3.14
3.20
trained on the skills
(1.03) (0.98) (1.07) (1.03) (0.92) (1.07) (0.45)
needed to use
technology.
Item 77: I have enough
3.00
3.28
2.63
2.92
2.38
3.00
2.80
opportunity to share
(1.17) (1.23) (0.92) (1.00) (0.74) (0.82) (0.45)
technology lessons with
other teachers.
Item 32: I enjoy attending
3.81
4.11
3.50
3.83
3.50
3.86
3.60
technology-based
(1.06) (0.90) (0.76) (0.58) (1.20) (0.38) (0.89)
Professional
Development.
Item 33: I want to use
3.50
3.00
3.25
3.50
3.63
3.71
2.80
technology but am not
(1.24) (1.33) (0.89) (1.17) (1.30) (0.49) (1.30)
given enough time to
learn it.
Item 34: I want to use
3.23
2.83
3.13
2.92
3.13
2.86
3.20
technology but have not (1.27) (1.15) (0.99) (1.16) (1.25) (1.21) (1.10)
been trained on how to
use it.
Item 35: Most of my
4.31
3.94
3.50
3.92
3.88
4.00
3.40
technology learning has (0.74) (1.00) (0.53) (1.16) (0.83) (0.58) (1.34)
been self-taught and on
my own time.
Note. M = mean and SD = standard deviation.
* This item was reversed to allow higher numbers to continue to indicate a positive
finding across all survey statements.
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Table 4.24 Comparison of Subject Area Grouping with Thoughts on Technology PD
(Mean and Standard Deviation) by Item Number - RQ2

Statement
Item 70: Technology
professional development
workshops often help
teachers to develop new
teaching techniques.
*Item 71: If I did not have to
attend technology inservice
workshops, I would not.
Item 72: Technology
professional development
events are worth the time
they take.
Item 73: I have been enriched
by the teacher technology
training events I have
attended.
*Item 74: Technology staff
development initiatives have
not had much impact on my
teaching.
Item 75: The technology
professional development I
have received could be
easily applied in my
classroom.
Item 76: I feel adequately
trained on the skills needed
to use technology.
Item 77: I have enough
opportunity to share
technology lessons with
other teachers.
Item 32: I enjoy attending
technology-based
Professional Development.
Item 33: I want to use
technology but am not given
enough time to learn it.

MA/SC
M (SD)
3.52 (0.93)

Subject
ELA/SS
M (SD)
3.78 (0.85)

RA
M (SD)
3.65 (0.79)

Support
M (SD)
3.94 (0.94)

3.41 (0.98)

3.33 (1.03)

3.60 (0.75)

3.94 (0.66)

3.38 (0.86)

3.44 (0.98)

3.80 (0.70)

3.94 (0.83)

3.21 (1.08)

3.56 (0.78)

3.90 (0.72)

3.71 (0.69)

3.21 (1.05)

3.44 (0.86)

3.60 (0.82)

3.18 (1.19)

3.79 (0.56)

3.61 (0.78)

3.70 (0.80)

3.71 (0.59)

3.41 (0.98)

3.39 (1.09)

3.30 (0.98)

2.82 (0.88)

3.21 (1.05)

3.22 (1.06)

2.55 (0.76)

2.65 (1.17)

3.69 (0.93)

3.61 (0.92)

3.85 (0.75)

4.18 (0.95)

3.55 (1.21)

2.89 (1.13)

3.85 (0.93)

2.94 (1.20)
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MA/SC
M (SD)
2.97 (1.35)

Subject
ELA/SS
M (SD)
2.78 (1.22)

RA
M (SD)
3.60 (0.75)

Support
M (SD)
2.82 (1.01)

Statement
Item 34: I want to use
technology but have not
been trained on how to use
it.
Item 35: Most of my
3.93 (1.03) 4.00 (0.97) 4.00 (0.79) 4.00 (0.79)
technology learning has
been self-taught and on my
own time.
Note. MA/SC = math and science; ELA/SS = English language arts and social studies;
RA = related arts; M = mean and SD = standard deviation. Support includes special
services, media specialists, guidance, speech, etc.
* This item was reversed to allow higher numbers to continue to indicate a positive
finding across all survey statements.
Tables 4.26, 4.27, 4.28, and 4.29 address the first subquestion for research
question two (2a): Do a teacher’s beliefs about technology integration influence his or
her own attitude toward technology professional development? The groupings relevant
to this subquestion were the participant’s attitude, perceived benefit from technology,
how much priority is placed on integrating technology, and whether the participant
identified more student-centered or more teacher-centered activities in their classroom or
a balanced occurrence of both. The groupings were created as previously outlined. The
mean of the responses to each professional development item for each of the groupings
was identified using a pivot table.
Overall analysis of the participant attitude groupings revealed more neutral
means. However, it is important to note that those in the more positive groupings (more
positive attitude, more benefit, and more priority) had more positive responses overall
about technology professional development. As discussed earlier, Items 76 and 77 had
lower means in general across all groupings, but those with less positive attitudes, more
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neutral feelings about technology benefit, and less priority on technology integration had
much lower means on those two items than their more positive counterparts. This
indicates that these groupings identified as much less trained and had less time to share
technology lessons than those with more positive attitudes toward technology integration.
Also, these groupings were more neutral about whether most of their technology learning
had been self-taught in their own time (Item 35). This coupled with higher means on
Item 34 indicates that these groupings expect to utilize more formal training than the
more positive groupings. In the classroom activities groupings, the equally balanced
classroom showed more positive means. However, they had the lowest mean for Item 77.
Those with student-centered classrooms had the highest means on Items 74, 75, and 76,
indicating that the technology professional development they have had has been
impactful and relevant, and they feel adequately trained. The teacher-centered grouping
had means that trended more neutral.
Table 4.25 Comparison of Attitude Grouping with Thoughts on Technology PD (Mean
and Standard Deviation) by Item Number - RQ2a
Statement
Item 70: Technology professional development
workshops often help teachers to develop new
teaching techniques.
*Item 71: If I did not have to attend technology
inservice workshops, I would not.
Item 72: Technology professional development
events are worth the time they take.
Item 73: I have been enriched by the teacher
technology training events I have attended.
*Item 74: Technology staff development initiatives
have not had much impact on my teaching.
Item 75: The technology professional development
I have received could be easily applied in my
classroom.
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More Positive
M (SD)
3.69 (0.87)

Less Positive
M (SD)
3.50 (1.18)

3.65 (0.86)

2.80 (0.79)

3.67 (0.83)

3.10 (0.99)

3.57 (0.84)

3.30 (1.16)

3.37 (0.91)

2.90 (1.20)

3.73 (0.60)

3.30 (0.95)

More Positive
Less Positive
Statement
M (SD)
M (SD)
Item 76: I feel adequately trained on the skills
3.55 (0.87)
2.30 (1.06)
needed to use technology.
Item 77: I have enough opportunity to share
3.12 (0.97)
2.50 (1.18)
technology lessons with other teachers.
Item 32: I enjoy attending technology-based
4.20 (0.64)
2.70 (0.82)
Professional Development.
Item 33: I want to use technology but am not given
3.22 (1.30)
3.40 (1.17)
enough time to learn it.
Item 34: I want to use technology but have not
2.73 (1.25)
3.70 (0.95)
been trained on how to use it.
Item 35: Most of my technology learning has been
3.94 (0.99)
3.70 (1.06)
self-taught and on my own time.
Note. Participants who have a more positive attitude toward integrating technology in the
classroom vs. those with a less positive attitude. M = mean and SD = standard deviation.
* This item was reversed to allow higher numbers to continue to indicate a positive
finding across all survey statements.
Table 4.26 Comparison of Benefit Grouping with Thoughts on Technology PD (Mean
and Standard Deviation) by Item Number - RQ2a
Statement
Item 70: Technology professional development
workshops often help teachers to develop
new teaching techniques.
*Item 71: If I did not have to attend technology
inservice workshops, I would not.
Item 72: Technology professional development
events are worth the time they take.
Item 73: I have been enriched by the teacher
technology training events I have attended.
*Item 74: Technology staff development
initiatives have not had much impact on my
teaching.
Item 75: The technology professional
development I have received could be easily
applied in my classroom.
Item 76: I feel adequately trained on the skills
needed to use technology.
Item 77: I have enough opportunity to share
technology lessons with other teachers.
Item 32: I enjoy attending technology-based
Professional Development.

93

More Benefit
M (SD)
3.76 (0.90)

More Neutral**
M (SD)
3.20 (0.79)

3.61 (0.89)

3.10 (0.88)

3.64 (0.88)

3.40 (0.70)

3.54 (0.91)

3.60 (0.84)

3.41 (0.98)

2.90 (0.99)

3.78 (0.63)

3.20 (0.79)

3.35 (0.97)

2.60 (0.97)

3.01 (1.05)

2.40 (0.84)

3.91 (0.88)

3.10 (0.74)

More Benefit
More Neutral**
Statement
M (SD)
M (SD)
Item 33: I want to use technology but am not
3.34 (1.21)
3.50 (0.97)
given enough time to learn it.
Item 34: I want to use technology but have not
3.01 (1.20)
3.30 (0.82)
been trained on how to use it.
Item 35: Most of my technology learning has
4.09 (0.85)
3.10 (0.88)
been self-taught and on my own time.
Note. Participants who see more benefit to integrating technology into the classroom vs.
those who are more neutral. M = mean and SD = standard deviation.
* This item was reversed to allow higher numbers to continue to indicate a positive
finding across all survey statements.
**There were no participants whose mean for all answers in the Perceived Benefits of
Technology Use section were equal to or less than 2.50.
Table 4.27 Comparison of Priority Grouping with Thoughts on Technology PD (Mean
and Standard Deviation) by Item Number - RQ2a
Statement
Item 70: Technology professional development
workshops often help teachers to develop new
teaching techniques.
*Item 71: If I did not have to attend technology
inservice workshops, I would not.
Item 72: Technology professional development
events are worth the time they take.
Item 73: I have been enriched by the teacher
technology training events I have attended.
*Item 74: Technology staff development
initiatives have not had much impact on my
teaching.
Item 75: The technology professional
development I have received could be easily
applied in my classroom.
Item 76: I feel adequately trained on the skills
needed to use technology.
Item 77: I have enough opportunity to share
technology lessons with other teachers.
Item 32: I enjoy attending technology-based
Professional Development.
Item 33: I want to use technology but am not
given enough time to learn it.
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More Priority
M (SD)
3.70 (0.99)

Less Priority
M (SD)
3.33 (0.87)

3.66 (0.85)

3.11 (1.05)

3.66 (0.92)

3.22 (0.67)

3.56 (0.88)

3.44 (0.88)

3.34 (0.96)

3.00 (1.22)

3.78 (0.65)

3.11 (0.78)

3.30 (1.07)

2.67 (1.12)

3.00 (1.03)

2.11 (0.78)

3.98 (0.87)

2.78 (0.67)

3.38 (1.28)

3.22 (0.97)

More Priority
Less Priority
Statement
M (SD)
M (SD)
Item 34: I want to use technology but have not
3.00 (1.26)
3.33 (1.00)
been trained on how to use it.
Item 35: Most of my technology learning has
4.00 (0.99)
3.33 (1.00)
been self-taught and on my own time.
Note. Participants who place more priority on integrating technology into the classroom
vs. those who place less priority. M = mean and SD = standard deviation.
* This item was reversed to allow higher numbers to continue to indicate a positive
finding across all survey statements.
Table 4.28 Comparison of Classroom Activity Grouping with Thoughts on Technology
PD (Mean and Standard Deviation) by Item Number - RQ2a
Statement
Item 70: Technology professional
development workshops often help
teachers to develop new teaching
techniques.
*Item 71: If I did not have to attend
technology inservice workshops, I would
not.
Item 72: Technology professional
development events are worth the time
they take.
Item 73: I have been enriched by the teacher
technology training events I have
attended.
*Item 74: Technology staff development
initiatives have not had much impact on
my teaching.
Item 75: The technology professional
development I have received could be
easily applied in my classroom.
Item 76: I feel adequately trained on the
skills needed to use technology.
Item 77: I have enough opportunity to share
technology lessons with other teachers.
Item 32: I enjoy attending technology-based
Professional Development.
Item 33: I want to use technology but am not
given enough time to learn it.
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StudentCentered
M (SD)
3.83 (0.41)

Equally
Balanced
M (SD)
4.17 (1.33)

TeacherCentered
M (SD)
3.64 (0.89)

3.63 (1.03)

4.17 (0.75)

3.49 (0.89)

3.33 (0.52)

4.00 (1.26)

3.60 (0.85)

3.33 (0.52)

3.67 (1.37)

3.56 (0.89)

3.83 (0.75)

3.50 (1.76)

3.29 (0.93)

3.83 (0.75)

3.83 (1.17)

3.69 (0.62)

3.83 (1.17)

3.17 (1.72)

3.22 (0.91)

3.33 (1.37)

2.67 (1.63)

2.93 (0.97)

4.00 (0.63)

4.50 (0.55)

3.74 (0.92)

3.00 (1.67)

3.00 (1.67)

3.42 (1.10)

StudentCentered
M (SD)
2.50 (1.38)

Statement

Equally
Balanced
M (SD)
3.00 (1.90)

TeacherCentered
M (SD)
3.10 (1.08)

Item 34: I want to use technology but have
not been trained on how to use it.
Item 35: Most of my technology learning has 4.00 (0.63) 4.17 (1.17) 3.96 (0.91)
been self-taught and on my own time.
Note. Level of student-centered classroom based on reported frequency of classroom
activity. M = mean and SD = standard deviation.
* This item was reversed to allow higher numbers to continue to indicate a positive
finding across all survey statements.
Table 4.30 and 4.31 address the second subquestion for research question two
(2b): Does a teacher’s perception of his or her personal technology skills influence his or
her own attitude toward technology professional development? The groupings relevant
to this subquestion were the participant’s skill rating and comfort with technology. The
groupings were created as previously outlined. The mean of the responses to each
professional development item for each of the groupings was identified using a pivot
table.
Comparing the participants' perception of their personal technology skills showed
means clustered closer to neutral outside of the overall findings that Items 76 and 77 were
lower and Items 32 and 35 were higher. However, it is important to note that Item 77
was much lower for those who were identified as not proficient and those who were
identified as less comfortable with technology with means of 2.20 (SD = 0.77) and 2.00
(SD = 0.00), respectively. Those who were identified as more proficient and more
comfortable with technology had higher means in general. Those who were identified as
less comfortable with technology indicated they had a more negative feelings about the
value and benefits of technology professional development with low means on Items 70,
71, and 72.
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Table 4.29 Comparison of Technology Skill Grouping with Thoughts on Technology PD
(Mean and Standard Deviation) by Item Number - RQ2b
Proficient
Not Proficient
Statement
M (SD)
M (SD)
Item 70: Technology professional development
3.72 (0.91)
3.53 (0.92)
workshops often help teachers to develop new
teaching techniques.
*Item 71: If I did not have to attend technology
3.55 (0.92)
3.53 (0.83)
inservice workshops, I would not.
Item 72: Technology professional development
3.64 (0.89)
3.47 (0.74)
events are worth the time they take.
Item 73: I have been enriched by the teacher
3.55 (0.93)
3.53 (0.74)
technology training events I have attended.
*Item 74: Technology staff development
3.38 (0.99)
3.20 (1.01)
initiatives have not had much impact on my
teaching.
Item 75: The technology professional
3.75 (0.65)
3.53 (0.74)
development I have received could be easily
applied in my classroom.
Item 76: I feel adequately trained on the skills
3.43 (0.93)
2.47 (0.92)
needed to use technology.
Item 77: I have enough opportunity to share
3.10 (1.03)
2.20 (0.77)
technology lessons with other teachers.
Item 32: I enjoy attending technology-based
3.90 (0.89)
3.40 (0.83)
Professional Development.
Item 33: I want to use technology but am not
3.32 (1.18)
3.53 (1.19)
given enough time to learn it.
Item 34: I want to use technology but have not
2.93 (1.18)
3.60 (0.91)
been trained on how to use it.
Item 35: Most of my technology learning has
4.06 (0.92)
3.60 (0.74)
been self-taught and on my own time.
Note. Reported teacher technology skill level. M = mean and SD = standard deviation.
* This item was reversed to allow higher numbers to continue to indicate a positive
finding across all survey statements.
Table 4.30 Comparison of Technology Comfort Grouping with Thoughts on Technology
PD (Mean and Standard Deviation) by Item Number - RQ2b
Statement
Item 70: Technology professional development
workshops often help teachers to develop new
teaching techniques.
*Item 71: If I did not have to attend technology
inservice workshops, I would not.
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More Comfort
M (SD)
3.71 (0.96)

Less Comfort
M (SD)
2.80 (0.84)

3.61 (0.93)

2.80 (0.84)

More Comfort
Less Comfort
Statement
M (SD)
M (SD)
Item 72: Technology professional development
3.65 (0.93)
2.80 (0.84)
events are worth the time they take.
Item 73: I have been enriched by the teacher
3.60 (0.95)
3.20 (0.84)
technology training events I have attended.
*Item 74: Technology staff development
3.37 (1.00)
3.00 (1.00)
initiatives have not had much impact on my
teaching.
Item 75: The technology professional
3.81 (0.62)
3.00 (1.00)
development I have received could be easily
applied in my classroom.
Item 76: I feel adequately trained on the skills
3.44 (0.99)
2.40 (0.55)
needed to use technology.
Item 77: I have enough opportunity to share
3.11 (1.07)
2.00 (0.00)
technology lessons with other teachers.
Item 32: I enjoy attending technology-based
4.03 (0.81)
3.00 (1.00)
Professional Development.
Item 33: I want to use technology but am not
3.24 (1.24)
3.80 (1.30)
given enough time to learn it.
Item 34: I want to use technology but have not
2.87 (1.18)
3.60 (1.14)
been trained on how to use it.
Item 35: Most of my technology learning has
4.13 (0.86)
3.60 (0.89)
been self-taught and on my own time.
Note. Reported teacher comfort level using technology in the classroom. M = mean and
SD = standard deviation.
* This item was reversed to allow higher numbers to continue to indicate a positive
finding across all survey statements.
Qualitative Data Analysis, Findings, and Interpretations
Teacher survey findings described the overall picture of the issues surrounding
technology professional development among middle level teachers in my district.
However, one-on-one interviews allowed me to gain insight into the thoughts and
feelings of those middle level teachers who expressed negative experiences with
technology professional development. Three in-depth, semi-structured interviews helped
me understand the individual perspectives of our middle level teachers and how they
interpret their role in preparing for technology integration (Mack et al., 2005).
Bloomberg and Volpe (2015) explain that interviews are important for perceptual
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information allowing the participant to describe the impact their experiences have on
their decision making. The amount of qualitative data and the total number of codes
applied to these data are summarized in Table 4.30. The qualitative data analysis and
findings are described below in the following sections: (a) qualitative analysis
description, (b) participant descriptions, and (c) themes.
Table 4.31 Summary of Qualitative Data Sources
Data Source

Number

One-on-one Interview Transcripts

3

Total Number of
Codes Applied
27

Qualitative Analysis Description
The qualitative dataset includes three in-depth, semi-structured interviews with
middle level teachers. Participants were assigned pseudonyms to protect their identity.
The audio recordings for each interview were transcribed verbatim into a word
processing document and uploaded into the Delve online qualitative analysis program.
The transcripts were analyzed sentence by sentence to identify important elements within
the text with initial coding and structural coding (Saldana, 2016). Coding refers to the
process of breaking down qualitative data into small chunks of information and then
organizing these chunks into common themes (Bernard, Wutich, & Ryan, 2017;
Bloomberg & Volpe, 2015; Creswell, 2014; Maxwell, 2009). As Saldana (2016)
explains, coding generally takes place over two cycles (first and second coding cycles).
Throughout the entire process, I maintained reflexivity through note taking and
journaling (Mertler, 2017). I also documented the coding process through screenshots.
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First cycle coding. First, attribute coding was identified for each interview.
Initial coding was used as an overall, first-level assessment of the data. Some examples
of identified codes are Hands-On Tech PD, Tech Frustration, and Tech PD Choice.
Structural coding was used to identify segments of data in the interview transcripts that
relate to each research question (Saldana, 2016). The codes RQ1, RQ2, RQ2a, and RQ2b
were identified. Figure 4.3 and 4.4 provide screenshots of the initial coding and
structural coding, respectively.
Second cycle coding. Code mapping began as a transition to the second cycle of
analysis. As Saldana (2016) explains, code mapping is organizing and reorganizing
codes into categories. Code mapping “potentially transforms your codes first into
organized categories, and then into higher-level concepts” (p. 222). For example, the
categories Professional Development and Preference were developed. Pattern coding
was used to identify major themes and reorganize data, ultimately to condense the data
down to “a smaller number of analytic units” (Saldana, 2016, p. 236). Figure 4.4 is a
screenshot of more organized codes. Figure 4.5 shows the final code organization with
themes. Participant descriptions were written to depict the interview participants’
background and experiences. The following three themes emerged from the qualitative
data: (a) Participants’ experiences with technology professional development and their
technology skill level impacted the kind of technology professional development they
preferred and its perceived value; (b) participants expressed frustration with technology
reliability and availability; and (c) participants expressed both positive and negative
thoughts about technology integration.

100

Figure 4.3. Initial round of
coding and structural coding
for research questions

Figure 4.4. More organized
codes after several rounds of
analysis
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Figure 4.5. Final organized
codes with themes
Participant Descriptions
As referenced earlier, all three interview participants were invited to participate
because they indicated they had negative thoughts about technology professional
development on the interview screening questionnaire. All three interview participants
were part of the Millennial Generation, or Generation Y (generally ranges from 23 to 38
years of age at the time of this study) (Dimock, 2019). I used the first three letters of the
alphabet to assign pseudonyms to each of the three participants. The first interview
participant was given the pseudonym Anna. The second interview participant was given
the pseudonym Beth. The third interview participant was given the pseudonym Camilla.
The following individual descriptions for (a) Anna, (b) Beth, and (c) Camilla are
provided for reference and a greater understanding of the combined interview findings.
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Quotations from participants presented throughout the participant descriptions and
themes are verbatim to most accurately represent the participants’ voices.
Anna. Anna is a white female in her sixth year of teaching. She teaches seventh
grade math and pre-algebra. She has taught sixth and eighth grade previously. She has a
bachelor’s degree in middle level education. She is comfortable and confident with
technology and uses it daily in class. She marked Disagree for the following statements
on the screening questionnaire: Technology professional development workshops often
help teachers to develop new teaching techniques; and Technology professional
development events are worth the time they take. She agreed with the following
statement: If I did not have to attend technology inservice workshops, I would not. Anna
also answered Neutral to the following statement: The technology professional
development I have received could easily be applied in my classroom.
Anna’s classroom is highly infused with technology. She uses Google Classroom
to deliver learning materials and assignments to students. All of her class presentations
are created in Google Slides then projected on the interactive classroom display for
students. She also uses special software to deliver that presentation simultaneously to
each student device. This allows students to take notes during the presentation. She also
projects individual student devices to the classroom display to demonstrate a concept or
their solution to a math problem. Anna uses Google Forms every day for formative
assessment or checks for understanding. She usually does a project integrating
technology at the end of the year with each of her classes. She describes her comfort in
this way, “I’m sure a lot of my comfort level just comes from being a millennial and
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being around the technology so much in my actual life...it makes sense to put it in
teaching.”
Beth. Beth is a white female in her second year of teaching. She teaches seventh
grade English Language Arts, both standard and advanced. Beth has earned a bachelor’s
degree in English Language Arts and a master’s degree in teaching. She is less
comfortable with technology but does use it every day in class. Beth had many negative
comments on the interview screening questionnaire. She answered Disagree to the
following statements: Technology professional development workshops often help
teachers to develop new teaching techniques; the technology professional development I
have received could be easily applied in my classroom; and I feel adequately trained on
the skills needed to use technology. She strongly disagreed with the following statement:
Technology professional development events are worth the time they take.
Beth’s classroom incorporates technology use every day. She uses the Google
Classroom learning management system as well as the interactive classroom display. She
also uses a variety of educational websites with her students. Beth uses Google Forms
daily for class starter activities and checks for understanding to save time by using the
automated grading feature. She also uses Google Drive with her grade level teammates.
She expressed that she would rather do writing assessments on paper with her students: “I
feel like I get better work when it’s something not on the iPad because the kids take the
time to write it out.”
Camilla. Camilla is a white female in her sixth year of teaching. She teaches
eighth grade English Language Arts and English I honors. She holds a bachelor’s degree
in middle level education and a master’s degree in educational administration. Camilla is
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comfortable with technology and uses it daily in some way. She had more neutral
responses on the interview screening questionnaire, particularly to the following
statement: If I did not have to attend technology inservice workshops, I would not. She
responded Disagree to the following statement: I feel adequately trained on the skills
needed to use technology.
Camilla uses her interactive classroom display daily and distributes learning
materials and assignments to students through Google Classroom. Her class is designed
with more personalized learning with self-paced activities and content using video clips
and other online materials. She also creates learning stations for students. Camilla
expressed a need to find a balance between technology and traditional classwork and that
she actively worked on that with her classes. She said, “So I feel like we’re almost
becoming too dependent on it [technology]. So, I try to find a balance.”
Themes
The following three themes emerged from the qualitative data: (a) Participants'
experiences with technology professional development and their technology skill level
impacted the kind of technology professional development they preferred and its
perceived value; (b) participants expressed frustration with technology reliability and
availability; and (c) participants expressed both positive and negative thoughts about
technology integration. Each of these are represented below with verbatim quotes,
examples, and interpretations. Table 4.31 provides a summary of these themes.
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Table 4.32 Summary of Themes
Theme

Categories

Participants' experiences with technology professional
development and their technology skill level impacted the
kind of technology professional development they preferred
and its perceived value.

•
•
•

Format Issues
Preference
Value

Participants expressed frustration with technology reliability
and availability.

•
•

Reliability
Availability

Participants expressed both positive and negative thoughts
about technology integration.

•
•

Positive Thoughts
Negative Thoughts

Theme: Participants’ experiences with technology professional development
and their technology skill level impacted the kind of technology professional
development they preferred and its perceived value. Professional development is a
key element in supporting teachers as they increase their comfort level with technology
and acquire new skills (Blanchard et al., 2016; Cifuentes et al., 2011; Hur et al., 2016;
Karlin, Ottenbreit-Leftwich, Ozogul, & Liao, 2018; Liu et al., 2018; Minshew &
Anderson, 2015; Spires et al., 2012; Tondeur et al., 2016). Research shows that just
having technology available in schools, even in one-to-one environments, is not enough
to foster effective technology integration (Cifuentes et al., 2011; Tondeur et al., 2016;
Vongkulluksn et al., 2018). Quality technology professional development can even
overcome resistance to technology initiatives and help teachers develop more studentcentered classrooms (Blanchard et al., 2016; Hur et al., 2016; Minshew & Anderson,
2015; Tondeur et al., 2016). However, the professional development needs of teachers
evolve over time, so it is more important than ever to understand our teachers’
experiences with technology professional development and how that has impacted their
professional development choices (Kopcha, 2012; Levin & Schrum, 2013). A recent
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study of K-12 technology leaders revealed that they plan technology professional
development with the needs of the teachers in mind, and “technology leaders are utilizing
a variety of implementation approaches to better meet the diverse needs of the teachers
they serve” (Karlin et al., 2018, p. 735).
All three interview participants described their experiences with technology
professional development and what impact those experiences had on their overall
professional development choices. Each interview participant expressed general
dissatisfaction with technology professional development to this point in their career.
They also noted that they placed little value on technology professional development
when considering professional development choices in the future. However, their
technology skill level seemed to impact the reasons they avoided these professional
development topics. This theme included the following code categories: (a) Format
Issues, (b) Preference, and (c) Value. These are further described below.
Format issues. All participants had issues with the format of the technology
professional development sessions they had experienced in the past. Most of them
indicated that the topics offered were not relevant to them. The session topics were either
too general or too specific. The teacher-participants’ technology skill impacted this
evaluation. Anna and Camilla, who identified themselves as having strong technology
skills, often found sessions too basic or on technology they already know and use. For
example:
Anna:

I would be more attracted to something that said, “Come see how to use
this cool app.” Instead of, “Come talk about how to use technology in the
classroom,” because I’m using that [technology]. If it’s a general
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technology thing, I do feel like that’s a strength, and I would probably go
to different professional development.
Camilla:

I get really turned off when it’s like, “We’re going to incorporate Google,”
and think, “Is half of that session going to be stuff I already know how to
do?” A lot of the ones I see I feel like are stuff I already am pretty fluent
with.

Anna went on to talk about the need for more options in technology professional
development to help provide topics at different skill levels. She said, “Definitely, some
kind of differentiation option would be great...kind of a choose your own adventure if
you will.” When technology professional development is designed with broad topics, it
may not appeal to teachers with more advanced technology skills. As the participants
expressed in their interviews, they may be looking for specific tools or concepts to fill
gaps in their skillset and current technology integration practices. Liu, Willmann, and
Fickert (2018) found that participants in their study of professional development in a
large school district’s one-to-one program reported that the technology professional
development sessions offered were sometimes too basic and repetitive for more techsavvy teachers who needed additional support to find specific technology tools. This was
further revealed in the findings that teachers with more mobile device experience had
more negative opinions of the professional development sessions provided (Liu et al.,
2018). This seemed to suggest to Liu et al. (2018) that they were ready for more specific
professional development, but it was not being offered. In their study of a middle school
one-to-one tablet initiative, Minshew and Anderson (2015) found that the broad, basic
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topics in the professional development sessions offered did not meet the individual needs
of the teachers.
Beth, who was less comfortable with technology, also avoided technology
professional development sessions but for different reasons. She often felt overwhelmed
in sessions that usually tried to deliver too much content in large, impersonal groups. For
example, she said, “The presenter mentioned that normally they have a much longer
period of time to give out the information. [Our session] wasn’t long enough to not have
the presenter rush through things [snapping fingers].” Even though that session was too
short to comfortably get through all of the content, it was also too long for Beth to take in
all that was shown to her:
It was just a lot of people in a room. All different contents in a room for two
hours. I mean, halfway through everybody was looking around like, “Our brains
are melted. We’re not taking anything else in right now.” I would have rather
covered less information but in a more targeted way.
Many times, schools will ask fellow teachers to present in-house technology training
sessions for their peers. Beth expressed concerns over this form of technology training.
“We’re good teachers in our content, but I don’t know if we’re the best at explaining
technology to each other,” she said. Teachers with less confidence and less experience
with technology may avoid technology professional development to avoid being
overwhelmed in a traditional training session format of an hour or more in a whole-group
setting. In their study of an intensive summer training course designed to improve the
technology integration skills of math teachers, Chen and Herron (2014) found that the
course was successful overall but failed to bring all teachers to mastery. Teachers who
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lacked prior technology skills and experience struggled to keep pace with their more
experienced peers and had a hard time following instructions during sessions (Chen &
Herron, 2014). This reasoning may help to explain Beth’s rationale for avoiding
professional development opportunities.
More traditional technology professional development formats, like hour-long,
whole-group sessions on general topics, do little to change technology use (Hur et al.,
2016; Karlin et al., 2018; Liu et al., 2018) and seemed to discourage participants in this
study from attending, regardless of their technology comfort level. The experiences of
the teacher-participants in this study shed light on their lack of attendance at technology
professional development sessions by revealing how past technology professional
development formats can negatively influence the value teachers place on choosing to
pursue that professional development in the future. When teachers choose to not attend a
technology session, it may seem like disinterest. However, it could actually be the result
of ineffective session formats, such as large group instruction, lack of differentiation by
skill level, or overly long sessions.
Preference. Participants’ past experiences helped focus their preferences for
technology professional development (i.e., what their ideal technology professional
development session would look like, and what activities it would involve). These past
experiences are reflected in their preference for sessions with hands-on activities and
technology integration information specific to their content and needs. All three teacherparticipants voiced these preferences when describing their ideal technology professional
development. For example, their thoughts on hands-on professional development:
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Anna:

It’s most helpful to me when I can actually do it. If I feel like I’ve got the
basics I can kind of go off by myself, kind of go away from what’s being
presented and kind of play around on my own.

Beth:

If it’s all verbal, and I can’t actually -- you’re not giving me time to go to
my computer and do it.

Camilla:

I’m a hands-on person, so I think it’s always good if you can actually try
it. Because, you know, sometimes you sit and you get, and you are like,
“Wow! This is really cool.” And by the time you get home you’re like, “I
don’t know if I remember all the ways to do this.” So, if you have it right
in front of you, and somebody can take you through it step by step. That’s
usually pretty beneficial to me to be able to try it and then go, “Oh, well I
have a question about this part.” Just because I want to be able to use it.

In addition, they described the desire for content-specific technology professional
development:
Anna:

We had some elementary people in there [in technology class] that have
different technology needs than a middle school person.

Beth:

Most of the time, sessions or presentations to do with technology were
about math and science. There wasn’t a lot of ELA [English language arts]
technological support or ideas.

Camilla:

So, that’s another problem I’ve run into. I go to something that’s about
technology, and it’s like, “Oh, here’s how you can use this application in
math.” You know, it’s not relevant to my subject area. So, I think
streamlining it to be about a certain subject area would be beneficial.

111

Because I know the way that I use an iPad in my [English language arts]
classroom is not going to be the same way that my science friends [use it].
Participants discussed their preferences for hands-on and content-specific technology
professional development. They explained that the ability to see technology used in the
context of their grade level and curriculum along with the ability to try things out as they
learned was important to successfully using the new skill. Research shows that these
preferences are shared by other teachers as well (Jones & Dexter, 2014; Liu et al., 2018;
Masuda, Ebersole, & Barrett, 2013; Storz & Hoffman, 2012; Topper & Lancaster, 2013)
and content-specific professional development is one of the identified characteristics of
effective teacher professional development (Garet, Porter, Desimone, Birman, & Yoon,
2001). These preferences were shaped by common experiences of frustration with
technology professional development with a lecture or demonstration format with little
opportunity for engagement.
While there is not a preponderance of data, two other preferences were identified
by the participants. First, Anna indicated that virtual technology professional
development options would be helpful. She said,
It would be nice to have the freedom to do it on your own time if it was
virtual...for example, “here’s a short video on the top 5 things you need to know
about how to use [the gradebook software].” I would need that and watch that,
and that could save me a lot of time, probably.
Anna’s comments about virtual technology professional development reveal a preference
for choice and individualization in her available resources. Virtual offerings allow
teachers to access technology professional development at the point of need and at their
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specific skill level. Second, Beth stated that she would like to see the technology and
integration concepts modeled in the technology professional development sessions. She
explained:
I think [technology] being presented with modeling and seeing how it looks in an
actual classroom, not just during a presentation [is preferable]. So, seeing the
presenter as teacher and experiencing the program as a student before then
releasing it or pushing it out to the students to understand their perspective of
using it, not just the perspective of setting it up. I feel like I need both. I’d rather
it not come from this presenter but come from someone who is showing you how
they actually use this in the classroom by pretending that it’s their class and this is
what we’re doing today. And that just would be a lot more helpful.
Beth revealed her preference for taking a hands-on and content-specific preference to the
next step to include modeling. She indicated that she would like to see the technology
integration concept used as it would be in her classroom, modeled by a classroom
teacher. Jones and Dexter (2014) found that their study participants also preferred
modeling for technology professional development. This modeling format would “allow
[a teacher] to see technologies authentically being used in the classroom,” and suggested
peer observations to accomplish this (Jones & Dexter, 2014, p. 375).
In general, teachers are looking for certain qualities in their technology
professional development offerings as with any training session choices. Their
experiences in disappointing technology professional development classes that left them
wanting more or left them lost in a maze of confusion helped shape these preferences.
Studies show that classroom teachers prefer that their professional development offerings

113

be relevant to their content and grade levels and be directly applicable in their classroom
(Masuda et al., 2013; Storz & Hoffman, 2012). Findings specifically related to
technology professional development are no different (Jones & Dexter, 2014; Liu et al.,
2018; Minshew & Anderson, 2015; Schrum & Levin, 2013; Topper & Lancaster, 2013).
Value. The category Value refers to how the teacher-participants in this study
valued technology professional development, and how important pursuing technology
professional development is to them. All interview participants expressed that they
placed little value in pursuing technology professional development. They said:
Anna:

I can think of very little professional development that I’ve had about
technology. I do feel like [technology is] a strength...I feel like I’m
weaker on things – on assessment writing in particular and other just very
content-specific things. I’d be more interested in pursuing that….I don’t
think I ever go into a conference or a professional development situation
thinking, “Man, I really hope we talk about technology.”

Beth:

I haven't sought out anything that’s not built in [provided]. I don’t have as
many experiences with technology professional development as other
teachers would. I did go to a conference this year, but that’s not
technology based, and I didn’t attend any sessions on technology….[after
attending a required technology session at her school] I would have rather
spent my time doing other things.

Camilla:

I haven’t gone to any this year. Not to say that I haven’t gone to some
technology things, like when I go to seminars and workshops and stuff,
but it’s never been my first choice. I usually like to go to the things more
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on my content, because, you know, it’s constantly changing. Like, what’s
going to be the newest technique for English, or what’s going to be the
newest types of books to read. That seems more relevant to me than the
technology aspect.
Participants expressed a desire to pursue professional development on content and
instructional topics outside of the technology professional development training sessions
they had encountered in the past. They stated that professional development in their
content was more interesting to them and seemed more needed. Avidov-Ungar (2016)
noted in her study of how teachers navigate the professional development process that
65% of the study participants cited the intrinsic motivation of wanting to improve their
teaching skills as their main motivations for pursuing professional development.
However, only 35% focused on the external motivator of expectations. The interview
participants did not see technology professional development as something to better their
teaching practices.
The experiences participants have had with technology and technology
professional development have shaped the value placed on pursuing technology offerings
in the future. In their study of technology professional development, Jones and Dexter
(2014) found that the limitations of the technology professional development offerings
typically provided by districts pushed teachers to more independent and informal learning
resources. For example, asking another teacher on their team to help plan an activity or
troubleshoot a technology they were trying to use or even exchanging emails to help
another teacher find resources (Jones & Dexter, 2014). Storz and Hoffman (2012)
reported that teachers saw little value in the whole-group, undifferentiated technology
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professional development offered by the district in the beginning stages of the district’s
one-to-one technology initiative, and teachers had to rely on other means for effective
technology learning opportunities. This was further supported by Hodges, Grant, and
Polly (2013) in their study of three STEM teacher professional development programs.
They found that on-going professional development programs that allowed teachers to
work within their content to gain STEM skills were most powerful. In their study of a
voluntary schoolwide professional development initiative, Bigsby and Firestone (2017)
found that the intrinsic value of the session and student needs were the top two
motivating factors for teacher attendance.
Theme: Participants expressed frustration with technology reliability and
availability. All teacher-participants had issues with the availability of technology for
their classroom and the reliability of the software and hardware they might need. In this
case, availability refers to how easily the participants were able to access the technology
they needed or wanted to use in their classroom. This includes availability of student
devices. Reliability refers to whether the participants could rely on the hardware or
software working as needed for their planned classroom activities. This includes
software or hardware malfunctions due to manufacturer error or due to district
maintenance or filtering. Concerns about the availability and reliability of technology are
common among teachers (Boatwright, 2016; Howard & Gigliotti, 2015; McCulloch,
Hollebrands, Lee, Harrison, & Mutlu, 2018). Ertmer and Ottenbreit-Leftwich (2013)
point out that it is important teachers feel supported to overcome first-order barriers like
availability and reliability. This theme included the following categories: (a) Reliability
and (b) Availability.
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Reliability. Teachers need to know whether they can depend on the technology
they are trying to use. If the technology is perceived as unreliable, it becomes too risky
to implement (Howard & Gigliotti, 2015). Typically, reliability of a technology device or
software refers to whether that technology consistently functions as needed in the
classroom (e.g., the website does not crash, or the device does not shut off). When
software and hardware fail to function because they have been setup incorrectly or are
incompatible with each other, this is typically seen as user error. However, from a
teacher’s perspective, these occurrences are also perceived as reliability issues. Once a
teacher has gone through the steps to access a certain website or software and it does not
function correctly, they do not always have the time or technical understanding to
discover that there was a compatibility issue rather than unreliable software or hardware.
At the point they are trying out a new tool in the classroom, any failure makes the tool or
solution unreliable to them. All three participants spoke about their concerns with
software reliability:
Anna:

I planned this whole great lesson. That was all we were going to do that
day. I kind of piloted it [online quiz software] with a question or two the
day before just to make sure that I could do it, and it worked then. So, I
planned a whole day around it, and then the website kept kicking me out.
We couldn’t get it to work, so I had to modify on the fly real quick. I just
haven’t used it since, which is a shame. Because when it works, it’s so
great, but I just couldn’t plan around the inconsistency very well.

Beth:

I spent a lot of time over the summer setting up a Google Site for my
classroom, like, a lot of time. And then, come August, I was like, “First
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day of school. Here’s the syllabus. Here’s the link you can get all the
information. I’ll be putting all the information on here.” Well, only some
kids could look at it on their iPads. Some of them couldn’t. It said they
didn’t have access to it. So, like 10% of the kids didn’t have access to it.
I didn’t know why, and so there’s not a way for me to use that or to
depend on that because it’s not accessible to every student. I didn’t try
with that anymore this year.
Camilla:

I wanted to make infographics, and there’s a couple of websites that you
can use for that. But trying to use them on the iPads, they’re just not very
compatible, and it’s not easy to click on things. Um, so that was a wrench
in the plan.

Participants indicated that software can be unreliable from their perspective and often
impacted the technology activities they had planned for the day. This evidence pointed to
their experiences with the reliability of technology in their classroom. Howard and
Gigliotti (2015) found that this kind of reliability issue was a factor in their study of risktaking in technology integration.
The statements of the participants in this study revealed the frustrations they
experienced when technology they had planned to use in class did not work. As
mentioned earlier, Howard and Gigliotti (2015) studied risk related to technology
integration. Unreliable technology can greatly increase the risk levels teachers feel when
trying to integrate it into classroom activities. This frustration and concern about lost
class time and negative impacts on student learning can lead teachers to revert to more
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reliable low-tech options to reduce the risk of disruption (Boatwright, 2016; Howard &
Gigliotti, 2015; Minshew & Anderson, 2015).
Availability. Technology has to be available before teachers can integrate it into
their classroom activities. Beth and Camilla expressed frustration with the availability of
student devices. When asked about her issues, Beth said, “Just problems with...the iPads
not being charged.” Camilla also had concerns about the availability of student devices.
She said,
Everything that I do, I have to think about, “What if the kid doesn’t have an
iPad,” because they’re so bad about not bringing them, not charging them. I have
one desktop computer, but one desktop computer is not going to solve, you know,
five kids, six kids that don’t have the iPad. So, that’s been the biggest thing to try
to [figure out]: “Okay, so this is what we’re going to do on the iPads.” But, if
they don’t have it, what am I going to do instead? Because it’s either we’re all
going to do it on paper, or we’re all going to do it on the iPad. Then it goes back
to, well, the whole point of using the iPad is to make it easier to keep up with
things. You know, not make a gazillion copies. But, if they don’t bring them,
there’s nothing I can do unless I give them a paper copy. So, that’s kind of what
I’ve been going back and forth with all year.
As the participants outlined, considering whether all students will have access to
technology has a great influence on whether to use technology or not, and how to
structure the activity to overcome missing devices if technology is involved. McCulloch,
Hollerbrands, Lee, and Mutlu (2018) studied the factors secondary math teachers
consider before integrating technology and found that access to technology was a concern
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for their participants as well, whether from a limited number of devices or use of a
particular software.
Camilla expressed the following concerns about district filtering rules. She said,
“I can’t use [online video software] because it’s blocked, so I had to think of something
else to do.” She went on to express the following concerns about the district procedures
for requesting apps to use with students:
We have to get approval for [students] to download certain apps. So, there was an
app that I wanted to use, but, through the hustle and bustle of the day today, I
never got around to sending [the request] off to somebody at the district office to
[get it] approved and added to [the student app store]. It seemed like it was more
trouble than it was worth. I was like, “By the time that gets all approved, the idea
for that lesson’s going to be gone. We’re going to be on to something else.” I
wish that process was a little bit more streamlined so we could try out some more
apps and things.
She explained that she had to modify her classroom activities based on the availability of
certain websites or web technology she liked to use. She also found the procedures to
request apps too arduous to meet her needs. These issues with availability were also seen
in Boatwright’s (2016) study of technology integration. In her study, teachers also
expressed frustration with sites and resources being blocked by the district. District rules
and procedures can inhibit the availability of some resources for teachers (Boatwright,
2016; Brinkerhoff, 2005; Chou et al., 2012; U.S. Department of Education, 2016).
Having resources available is a critical element of technology integration.
Participants in this study indicated that they had issues with the availability of resources
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either through a lack of student devices or blocked access through filtering or limiting
procedures. This contributes to the frustrations they feel as they try to integrate
technology into their classroom activities. Availability is an issue for these participants
even though they teach in schools with one-to-one student devices (Boatwright, 2016;
Minshew & Anderson, 2015).
Theme 3: Participants expressed both positive and negative thoughts about
technology integration. The previous themes occurred in the context of the now
common expectations by districts and administrators that technology be integrated into
classroom activities to support students in developing the skills needed for success in
higher education and/or career: critical thinking, creativity, collaboration, and
communication (Miranda & Russell, 2012; National Education Association, 2012;
Schrum & Levin, 2013). Throughout the interviews, teacher-participants expressed both
positive and negative thoughts about technology integration as they had experienced it in
their classrooms. These experiences are influenced by the previous two themes. This
theme includes the following categories: (a) Positive Thoughts and (b) Negative
Thoughts.
Positive thoughts. Participants pointed out that they had successes in their efforts
to integrate technology into classroom activities. Anna explained, “There’s certainly
more I could be doing I think, but is it worth doing more necessarily? I feel like I’ve kind
of found a sweet spot that works for me in my classroom.” Beth shared, “I use Google
Forms all the time….It’s been really helpful, and it’s taken a lot of work off of my
shoulders.” Camilla said, “I use [the interactive whiteboard] all the time. I try to use the
iPads or have the kids use the iPads where I can, but I use a lot of Google Classroom….I
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think that technology is really important in our classrooms.” Participants expressed
positive thoughts about the ways they were integrating technology into the curriculum.
They saw the technology as beneficial to their teaching practices by saving time and
contributing to the class atmosphere they wanted to support.
Positive feelings about integrating technology help the entire process of bringing
technology into the classroom for teachers. Vongkulluksn, Xie, and Bowman (2018)
found that “teachers who believe that technology is valuable in the classroom tend to
amplify the access they have and place less weight on access constraints [external
barriers]” (p. 79). Understanding teachers’ beliefs about technology can help identify
what external barriers may actually work to prevent technology usage and what external
barriers might be more easily overcome with the help of positive technology beliefs.
Negative thoughts. While the participants described successes with technology
integration, there were times when they expressed negative feelings about the realities of
trying to make integration work in their classrooms. Anna pointed out that teachers
needed more support. She said, “Yeah, so I think we get kind of thrown into these
situations and are expected to make it work.” Here, Anna is referring to how she felt that
new teachers have to come in and figure out how technology is used, and how new tools
and technology requirements (e.g., an updated gradebook software) are rolled out with
little explanation or training. She described the feeling that they are sent running around
to figure out this new required tool:
I feel like when I got my job I was kind of thrown in and expected to use a lot of
technology and not really told how to use any of the things….I mean something
as basic as [the student information software], even.
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Beth shared the following thoughts:
I do feel like I will keep trying. However, I’ve had days where I tried to integrate
technology or use a new website or something like that, and it’s been -- like, you
get to that moment where it doesn’t work or it only works for some kids….I feel
like it inhibits me a lot more than it helps me…I have some kids who, we’re three
to five to seven minutes into the activity, and I haven’t gotten [their response].
There’s some issue with their WiFi, and they haven’t been able to pull it up. So,
they’re stuck there behind. They’re just starting out, and we’re ready to go over
it. And so, it’s really, really frustrating.
Beth went on to explain the concerns she had about integrating technology into an ELA
classroom:
So, especially, I feel like in a reading and writing class, it needs to be something
that is a tool rather than what everything is based on. And I think, just looking at
the science, I mean, using as many different parts of your brain. Like, having the
pencil in your hand, having the paper copy, having the thing that you’re flipping
the pages, not having that screen making your eyes tired. I honestly wish that
there was a lot less technology.
Camilla expressed frustration with students not completing assignments on their devices
at home. She explained that the devices could be a distraction and did not necessarily
lead to better compliance with completing homework. She said,
To be honest, my kids don’t complete a lot of work at home as is, even if they do
have iPads. So, them being able to take it home isn’t really, in my experience,
that beneficial anyways, because they don’t do the work at home.
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Speaking about integrating technology in general, Camilla said, “[Technology] has to be
used in moderation as well. If we can find a good balance between using it and not using
it, that’s something I’m always trying to fight.”
These negative thoughts about technology integration in general are related to the
specific frustrations participants expressed and their challenge with balancing integration
in their classrooms and the utility of the technology. Teacher-participants outlined
concerns about whether technology was a good fit for their content, or whether students
are exposed to too much technology in general. Technology professional development
needs to specifically designed to help teachers have more positive experiences with
technology in their classroom and shift to more positive beliefs about technology
Vongkulluskn et al. (2018) point out that it is important to understand the positive
and negative thoughts teachers hold. Coming to understand teachers’ thoughts and
feelings toward technology can inform how to support the technology initiatives within
an organization. The negative thoughts of the participants can help shape the design of
such support to help shift attitudes and beliefs.
Chapter Summary
This chapter reported both the quantitative findings of the teacher survey results
analyzed with descriptive statistics and the qualitative findings of one-on-one, in-depth,
semi-structured interviews with purposely selected teacher participants to further explore
the thoughts of those who had negative experiences with technology professional
development in the past. Quantitative descriptive statistics for the survey data were
organized by topic and important findings were identified and described. Relevant
themes from the qualitative data were presented and situated in the current research.
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Direct quotations were used throughout the qualitative data analysis to provide evidence
of the thoughts of teacher-participants. These findings will be discussed along with their
implications moving forward and any identified limitations.
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CHAPTER 5
DISCUSSION, RECOMMENDATIONS, IMPLICATIONS,
AND LIMITATIONS
The purpose of this study was to describe the attitudes and perceptions of middle
level teachers toward technology professional development in Woodcreek School District
in order to design and recommend more effective technology professional development
offerings. This was undertaken by developing two research questions with two
subquestions and completing an extensive review of the research already conducted on
this and related topics. Next, fieldwork was completed using an online survey and indepth interviews followed by extensive data analysis. Three themes emerged during the
analysis of the in-depth, semi-structured interviews: Participants' experiences with
technology professional development and their technology skill level impacted the kind
of technology professional development they preferred and its perceived value;
participants expressed frustration with technology reliability and availability; and
participants expressed both positive and negative thoughts about technology integration.
This chapter will bring the findings into focus within the context of previous research in
the following sections: (a) discussion, (b) recommendations, (c) implications, and (d)
limitations.
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Discussion
The findings are discussed in this section with respect to previous research.
Exploring the attitudes teacher-participants had toward technology professional
development was important to address the following problem at the center of this action
research study: Technology professional development is available in a variety of forms to
support our middle level teachers; however, a significant number of middle level teachers
in Woodcreek School District do not pursue those opportunities. This problem is also
situated within the theoretical framework of this study. In focusing on what attitudes
middle level teachers might have toward technology professional development and what
might influence those attitudes or professional development choices, it is important to
understand how teachers decide to engage in a particular behavior. Ajzen (1991)
developed the theory of planned behavior as a framework for understanding that
decision-making process. This theory explains that the process is more than a simple
decision. As a person considers a behavior, such as integrating technology or attending
technology professional development, there are three areas of control over that behavior:
(1) the person’s attitude toward the behavior, (2) the social and cultural environment
around them, and (3) the person’s beliefs about their own control over the behavior (i.e.,
whether they think it is easy or difficult to do) (Ajzen, 1991, 2002). Embedded in the
third area of control is the concept of self-efficacy, or a teacher’s beliefs about his or her
own skills with technology. Bandura’s (1977) self-efficacy theory is a framework to
understand how teachers develop those beliefs in their own abilities and how those
beliefs may influence their expectations for themselves. Additionally, a teacher’s
concept of his or her own identity, or how they see themselves related to technology, is
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an important part of a teacher’s decision to use technology in the classroom. Burke’s
(1991, 2006) identity control theory explains how an individual’s identity standard is
formed, what influence it has on the individual’s behaviors within a group, and what
might influence an individual to change their identity standard. These three theories
bring deeper understanding to this problem of practice.
Both quantitative and qualitative data were collected to answer the two research
questions developed as part of this action research study: (1) What are the attitudes
middle level teachers have toward technology professional development; and (2) what
influences middle level teachers’ attitudes toward technology professional development?
Research Question One: What are the attitudes middle level teachers have toward
technology professional development?
Since motivation to pursue professional development includes personal interests
and peer engagement (McElearney et al., 2019; Olson, 2015; Richter et al., 2019), it is
important to understand the context in which participants formulate their attitudes and
perceptions toward technology professional development. It is also important to ensure
that professional development programs are evaluated fairly by taking into account how
motivation might disrupt the learning process (Barrett et al., 2013; Ertmer & OttenbreitLeftwich, 2010; Torff & Sessions, 2008). In this research, the overall understanding of
middle level teacher attitudes comes from the quantitative survey data (n = 84) and
qualitative interview data (n = 3) and will be discussed in the following areas: (a)
thoughts on technology professional development, (b) other relevant findings.
Thoughts on technology professional development. Teacher-participant
responses trended toward neutral, indicating a general lack of strong feelings (either
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positive or negative) regarding technology integration or technology professional
development. However, there were variances that provided a richer understanding of the
attitudes of the teachers in this study. Additionally, in-depth teacher interviews provided
greater insight into the thoughts of those with negative technology professional
development experiences. A high percentage of participants indicated that most of their
technology learning was self-taught in their own time (80%). Interview participants also
indicated learning on their own time. “So, a lot of what I’ve learned I’ve had to click
around and contact support...to get what I need” (Anna). “As far as applications and
things on the computer, I can usually figure it out pretty well” (Camilla). This affirms the
findings of current studies of technology integration initiatives and professional
development (Jones & Dexter, 2014; Liu et al., 2018; Storz & Hoffman, 2012). It seems
to suggest that teachers in this study may be looking to fill the void of impactful
technology professional development. Jones and Dexter (2014) found that the limitations
of the offerings typically provided by districts (e.g., general sessions on basic knowledge)
pushed teachers to more independent and informal learning resources. This was also
reflected in the thoughts of interview participants. “Half of that session is going to be
stuff I already know how to do” (Camilla). “I want to know specific things I could do [in
the classroom]” (Anna). Jones and Dexter (2014) warn, however, that even though more
formal professional development tends to be less focused on the individual needs of
teachers, relying on teachers to pursue learning on their own makes district technology
initiatives vulnerable to individual teacher motivation to pursue technology training on
their own by limiting the ability to ensure all teachers are getting the professional
development they need. This fact may account for the 57% of teacher-participants who
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indicated that they are either neutral to (35%) or do not agree with (22%) the statement
that they feel adequately trained. The interview participant with the least technology
skills echoed this point. “I haven't sought out anything that’s not built in [provided]”
(Beth). A lack of time for effective informal learning may also be an issue. Peer-to-peer
sharing and collaboration has been shown to impact changes in technology use in the
classroom (Ertmer et al., 2015; Fenton, 2017; Mouza, 2009). However, only 28% of
participants indicated that they had enough time to share technology lessons with other
teachers. With 80% of teachers learning technology on their own yet only 28% indicated
that they have time to share, a high majority of participants are not able to participate in
effective informal learning opportunities.
Most participants indicated that they enjoyed attending technology professional
development sessions and found them helpful (69% and 63% respectively). However,
when asked about the actual impact of the technology training, responses trended more
neutral with lower percentages in agreement with the following items: Item 72:
Technology professional development events are worth the time they take (61% agree);
Item 73: I have been enriched by the teacher technology training events I have attended
(59% agree); and Item 74: Technology staff development initiatives have not had much
impact on my teaching (reversed) (49% agree). The relatively high levels of neutral
responses to items regarding technology professional development (36% to 38%) coupled
with the relatively high percentages who indicated that technology professional
development has not had much impact on their teaching (21%) indicates that participants
have generally not experienced very impactful technology professional development in
their career. Interview participants reflected on their personal negative experiences with
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technology professional development. They placed little value on technology
professional development when thinking about their own training needs, each citing
elements that have been lacking in their experiences. All three preferred technology
training specific to their content that included hands-on experiences that gave them the
opportunity to use the technology in the session (Anna, Beth, and Camilla). Anna also
expressed an interest in virtual professional development offerings that would give “the
freedom to do it on your own time” (Anna). Finally, Beth identified modeling as a
helpful way to structure technology training sessions. “I think modeling would be so
much better….I can see how you would use it in a classroom” (Beth).
Other relevant findings. Participants were asked to rate their own technology
abilities and indicate comfort levels with technology use in the classroom. How teachers
feel about their ability to comfortably manage technology is important to any technology
initiative. Aldunate and Nussbaum (2013) found that teacher anxiety along with
technology complexity greatly influenced the abandonment of technology use.
McCulloch et al. (2018) studied the technology integration practices of secondary
mathematics teachers and found that the most common consideration participants had for
choosing a specific technology tool or software was how easy it was to use with students.
However, the perception of whether something is easy or not is relative to the user.
Teachers with more skill and comfort with technology use feel less anxiety and may
experience less difficulty trying to integrate technology, ultimately seeing more value in
technology as a teaching tool (Inan & Lowther, 2010a; Miranda & Russell, 2012).
Participants in this study indicated they had strong productivity skills (86% proficient or
advanced) and skills using Google Tools (82% proficient or advanced). This reflects the
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district’s transition to Google Tools for teacher and student productivity and learning
management. However, participants were divided fairly evenly on the skill of
troubleshooting common device issues with 43% at the learner or basic level and 57% at
the proficient or advanced level. A teacher’s inability to troubleshoot common device
issues can increase complexity and negatively impact their classroom experiences with
technology, and these negative experiences can impact a teacher’s belief in technology as
a learning tool (Inan & Lowther, 2010a; Miranda & Russell, 2012).
Lesson planning is another area where teachers can have negative experiences.
Participants indicated that the amount of time it takes to prepare technology-based
lessons was a deterrent to integrating technology into their classroom (41%). Kopcha
(2012) also found that teachers continued to report time as a barrier even though they
clearly had access to necessary support in his study of teacher perceptions of technology
integration barriers. Kopcha (2012) argued that participants were likely reacting to the
need to plan for technology integration activities in a new way, giving the feeling of an
increased burden. This is likely the case with participants in this study but to a greater
degree in that 82% indicated an overall proficient level in technology skill, but a much
lower 58% indicated that they were confident in their ability to integrate technology. A
lack of technology integration skills could create confusion and frustration when trying to
plan lessons, which is evident in the low percentage of participants who indicated that
they had a good variety of ideas for integrating technology into their curriculum (48%).
A relatively large majority of participants indicated that they believed integrating
technology was important for student success (74%). However, only 48% saw using
technology in the classroom as a priority, and only slightly more (56%) regularly planned
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lessons where students used technology. This was also reflected in how often
participants planned student-centered activities for students in their classrooms. The vast
majority of respondents (86%) had teacher-centered classrooms, meaning they indicated
having students engaged in student-centered activities only one to three times per month
or less on a majority of the 22 activities listed. Looking at each of the activity categories
as a whole, which were organized by the four Cs (National Education Association, 2012),
a relatively small percentage of participants planned an activity in these categories at
least once a week: critical thinking (29%), collaboration (25%), communication (21%),
creativity and innovation (18%). Looking at individual activities, summarizing what was
taught (50%), working in pairs or groups (66%), and answering questions in front of the
group (51%) were activities assigned most often. Ertmer et al. (2015) explain that this
disconnect between the finding that 74% of participants indicated that integrating
technology was important for student success and the finding that only 48% indicated
that using technology in the classroom was a priority for them may be due to the
complexity of beliefs teachers hold and how much weight is given to each in the
decision-making process. Both the theory of planned behavior (Ajzen, 1991), the identity
control theory (Burke, 1991, 2006), and concepts of risk (Zinn, 2008) emphasize the
importance of one’s social and cultural environment in that decision-making process as
well.
Research Question Two: What influences middle level teachers’ attitudes toward
technology professional development?
As part of this study, possible influences on the attitudes examined in research
question one were explored for research question two. Teachers’ beliefs and past
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experiences influence their decisions about their own learning, and if those beliefs and
values are in too much conflict, teachers may reject new concepts “as inappropriate to
their situations” (Opfer & Pedder, 2011, p. 389). Teachers operate in an environment of
competing ideas about what is right and what they should do, and teachers also have their
own ideas about what is important to them and the students they teach (Kennedy, 2005,
2016; Olson, 2015). It is those individual ideas and beliefs that impact their attitudes
about their learning and the decision to participate in professional development (AvidovUngar, 2016; Hill et al., 2013; Kopcha et al., 2020; Opfer & Pedder, 2011; Richter et al.,
2019).
There were two subquestions developed as part of research question two: (a) Do
a teacher’s beliefs about technology integration influence his or her own attitude toward
technology professional development; and (b) does a teacher’s perception of his or her
personal technology skills influence his or her own attitude toward technology
professional development? Quantitative survey data were used to investigate research
question two and the corresponding subquestions. The survey included demographic
questions and questions about the teacher-participants’ thoughts and attitudes about their
personal technology skills, technology integration in general, and technology professional
development specifically. Participants were then grouped by these responses to evaluate
how individuals with similar responses on the first part of the survey then responded
when asked about technology professional development in order to gain greater insight
into factors that may influence the participants' attitudes toward technology professional
development. Qualitative in-depth, semi-structured interviews were used to go further
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into the thoughts of participants with negative experiences with technology professional
development.
As with the individual findings, the responses of the groupings trended toward
neutral, indicating that arranging participants into like groupings by common
demographics or attitudes did not uncover any stark differences in their thoughts on
technology professional development relative to the overall individual responses. The
general findings discussed in research question one (e.g., not feeling as trained as needed,
lacking time to share technology lessons with others, enjoying attending technologybased professional development, and doing most of their technology learning on their
own) was also reflected in the overall findings of the group comparisons. However, as
with research question one, interesting points of variance were present on closer
examination and in relation to the qualitative findings. These are discussed in the
following sections: (a) general influences on attitudes toward technology professional
development; (b) RQ2a: Do a teacher’s beliefs about technology integration influence his
or her own attitude toward technology professional development; and (c) RQ2b: Does a
teacher’s perception of his or her personal technology skills influence his or her own
attitude toward technology professional development? Again, it is important to
emphasize that little difference was shown among all groupings in this study, and the
variances were discussed for insight into the problem of practice.
General influences on attitudes toward technology professional development.
For the purposes of this study, general influences were those that did not fall under the
two subquestions of research question two. Specifically, those properties were (a) years
of teaching and (b) subject taught.
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Years of teaching. Years of teaching experience has been shown to influence
attitudes toward general professional development (Owens, Sadler, Murakami, & Tsai,
2018; Torff & Sessions, 2008). Torff and Sessions (2008) and Rutter (2017) both found
that teachers begin their career relying on colleagues and other informal learning for help
through those early years as they discover their professional selves; they then move to
more formal professional development to build on developed thoughts and beliefs and
strengthen content knowledge. Overall, years of experience has been shown to be
inversely related to thoughts about professional development with teachers feeling less
positive about professional development later in their career (Owens et al., 2018; Torff &
Sessions, 2008). Years of teaching has been shown to have an inverse relationship with
technology use in the classroom as well, meaning teachers with more years of
experiences use technology less (Christensen & Knezek, 2017; Hao & Lee, 2015; Inan &
Lowther, 2010a; Liu, Ritzhaupt, Dawson, & Barron, 2017). In fact, Orlando (2014)
found that veteran teachers have the unique perspective of witnessing many educational
reforms over their career and are faced with social and cultural risks involved with a shift
to technology use (e.g., loss of status, loss of classroom control). Conversely, a recent
study by Liu et al. (2018) of a tablet initiative in a large school district found that years of
teaching influenced neither participants’ thoughts and beliefs about technology
professional development nor their technology use in the classroom. This could be due to
the ever-increasing presence of technology in our lives. However, it is more that teacher
confidence with technology and classroom use with students is positively influenced by
years of teaching experience with technology (Liu, Miller, & Jahng, 2016; Tondeur et al.,
2017). This suggests that the only relevant measure of experience is a teacher’s
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experience with technology. This distinction between years of experience and years of
experience with technology could explain a general lack of finding in this study with
respect to years of teaching.
As indicated earlier, when grouped by years of teaching and analyzing each
group’s mean responses to items about technology integration, years of teaching yielded
answers trending toward neutral. The middle schools in this study had one-to-one mobile
device environments for at least three years by the time of data collection affording
teacher-participants opportunity to gain experience using technology prior to this study.
However, teacher survey data did reveal that participants with six to ten years of teaching
experience in general had the most positive responses to technology professional
development, specifically indicating that they enjoyed attending technology professional
development and found it enriching and worth their time. This was in contrast to the
thoughts of Anna and Camilla discussed earlier who also had six to ten years of
experience. This may be because survey participants were responding with positive
technology professional development experiences in mind, but Anna and Camilla were
strategically selected to explore their negative experiences.
Subject taught. Findings are mixed in the literature regarding the effect a
teacher’s content area may have on thoughts about professional development in general
or technology professional development specifically. Several studies found the subject
taught by teachers did not influence or predict their technology use in the classroom
(Bebell & Kay, 2010; Fenton, 2017; Inan & Lowther, 2010a). However, in their study of
three subject areas (English, math, and science), Howard et al. (2015) found that there
was a relationship between subject area and technology integration, stating that subject
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area was found to account for differences in technology integration over time. Fenton’s
(2017) study found no relation between their subject area and their thoughts about
technology professional development, but Owens, Sadler, Murakami, and Tsai (2018)
found that subject area did have an influence on participants' thoughts about professional
development in their study of a STEM initiative. Results of the data analysis for each
subject area’s thoughts on technology professional development in this study revealed no
marked difference in participants' thoughts when grouped by subject area. Of note,
related arts indicated a lack of time to share technology lessons with others. Related arts
teachers had less planning time in the school day than other middle school subject areas.
The support areas had a more positive attitude toward technology professional
development. Teachers in the support areas (i.e., physical education, media specialists,
and special services, etc.) may have more positive experiences with technology
professional development because they either use technology infrequently or provide
support across all content areas and have more relevant technology professional
development to choose from. It was clear from the interview data that all three
participants preferred professional development in their content area over general
technology topics. However, only one participant, Beth, expressed that her beliefs about
her subject area influenced her actual technology use in the classroom. Beth explained,
“I feel like in a reading and writing class, [technology] needs to be something that is a
tool rather than what everything is based on….I honestly wish that there was a lot less
technology.” Subject area seems to be a complicated and complex factor with no
definitive relation to a teacher’s thoughts and beliefs about technology use or professional
development. Howard et al. (2015) emphasized the importance of their findings that the
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individual subject areas had unique paths throughout the technology initiative in their
study stating, “Ultimately, subject areas do matter in technology integration” (p. 367).
RQ2a: Do a teacher’s beliefs about technology integration influence his or
her own attitude toward technology professional development? The influence of
participants’ beliefs about technology integration on their attitude toward technology
professional development was examined by comparing the mean responses of participant
groupings specific to technology integration on the items related to technology
professional development and through in-depth, semi-structured interviews. Those
participant groupings were attitude toward technology integration, value placed on
technology integration, priority placed on technology integration, and participants’
classroom activities.
Numerous studies have found that a teacher’s beliefs about the importance of
technology integration and the impact technology use may have on student achievement
influences the level of technology use in that teacher’s classroom (Aldunate &
Nussbaum, 2013; Celik & Yesilyurt, 2013; Cullen & Greene, 2011; Ertmer et al., 2015;
Fenton, 2017; Hur et al., 2016; Inan & Lowther, 2010b, 2010a; Kim et al., 2013; Knezek
& Christensen, 2016; Kopcha, 2012; Minshew & Anderson, 2015; Miranda & Russell,
2012; Tondeur et al., 2017; Vongkulluksn et al., 2018). Additionally, Vongkulluksn et al.
(2018) found that a teacher’s beliefs in the value of technology even influenced how well
they integrated technology, not just whether they did or did not. Research also shows
that positive beliefs about technology and technology integration align with more positive
attitudes about technology professional development (de Vries et al., 2013; Liu et al.,
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2018). However, these positive beliefs may not be enough to overcome some external
barriers (e.g., access or infrastructure) (Ertmer et al., 2012; Shifflet & Weilbacher, 2015).
The teacher survey revealed the expected findings that those in the more positive
groupings (more positive attitude, more benefit, and more priority) had more positive
feelings about technology professional development. However, looking closer at the
responses, there was a deep divide between the positive and negative groups. None of
the interview participants were completely negative about technology integration in
general. Interestingly, though, the degree to which they were negative toward technology
integration did seem to influence the level of negative feelings about technology
professional development. Beth expressed more negative feelings about integrating
technology into the classroom and had very negative feelings about technology
professional development as discussed earlier. “I feel like [using technology in
assessments] inhibits me a lot more than it helps me” (Beth).
Teachers who embrace student-centered instructional practices are more likely to
integrate technology into the classroom, and that characteristic also influences how
technology is actually used with students (Ertmer et al., 2015; Howard et al., 2015;
Minshew & Anderson, 2015; Ruggiero & Mong, 2015; Tondeur et al., 2017). For
example, teacher-centered classrooms have limited technology use and, when it is used, it
tends to be to present materials or for skill practice with students. Whereas, in studentcentered classrooms technology is used more and used to facilitate student construction
of knowledge in authentic situations. Tondeur, van Braak, Ertmer, and OttenbreitLeftwich (2017) found that teachers who were open to change and developing new ways
to reach students either already had student-centered classrooms or were open to making
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the change to student-centered teaching. It may be hard for teachers with teachercentered classrooms to find a place for technology because it does not fit within their
classroom practices (Ottenbreit-Leftwich et al., 2010). Surprisingly, grouping
participants in this study by the level of student-centered activity in the classroom
showed little difference in their thoughts on technology professional development.
Although student-centered beliefs about teaching and learning can influence technology
use, it may not necessarily have an impact on teachers’ attitudes toward technology
professional development. There has been little research in this area. Participants in this
study with student-centered classrooms did indicate that the technology professional
development had been slightly more impactful and relevant than either the teachercentered or equally balanced classrooms. The participants with student-centered
classrooms also indicated that they felt more adequately trained.
RQ2b: Does a teacher’s perception of his or her personal technology skill
influence his or her own attitude toward technology professional development?
Teachers with higher skill and confidence with technology are more likely to integrate it
into classroom activities and do so in more meaningful ways (Aldunate & Nussbaum,
2013; Christensen & Knezek, 2017; Decoito & Richardson, 2018; Howard et al., 2015;
Inan & Lowther, 2010a; Knezek & Christensen, 2016; Miranda & Russell, 2012). This
readiness shapes how teachers view the role of technology in the classroom and how it
might benefit their students (Celik & Yesilyurt, 2013; Howard & Gigliotti, 2015; Hur et
al., 2016; Inan & Lowther, 2010b; Miranda & Russell, 2012). When teachers do try to
integrate technology, a lack of technology skills may mean they create ineffective lessons
for their students (Hur et al., 2016; Hutchison & Woodward, 2014; Knezek &
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Christensen, 2016; Storz & Hoffman, 2012). This may account for the deeper divide
between those who were identified as more comfortable with technology and those who
were identified as less comfortable with technology. The participants who were less
comfortable with technology may have experienced frustration with long technology
preparation times and poor student outcomes as a result of integration trial and error with
ineffective lesson plans. Kolb (2017) explains that teachers and administrators can be
fooled into thinking students are engaged in learning when they are merely engaged in
the technology with no real learning actually happening. The teacher survey predictably
revealed that those who were identified as more proficient and more comfortable with
technology generally had more positive responses about technology professional
development. However, this was in contrast to the feelings of the two technology skilled
interview participants, Anna and Camilla, outlined in the discussion of research question
one. However, they were strategically selected for their negative experiences with
technology professional development.
Recommendations for Middle Grades Teacher Technology
Professional Development
Professional development is important in supporting teachers as they increase
their comfort level with technology and acquire new skills (Blanchard et al., 2016;
Cifuentes et al., 2011; Hur et al., 2016; Karlin et al., 2018; Liu et al., 2018; Minshew &
Anderson, 2015; Spires et al., 2012; Tondeur et al., 2016). Garet, Porter, Desimone,
Birman, and Yoon (2001) found that “enhanced knowledge and skills have a substantial
positive influence on change in teaching practice” (p. 934). However, technology
professional development offerings still tend to utilize the ineffective workshop model
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with generalized topics disconnected from teacher practices (Karlin et al., 2018; Liu et
al., 2018). Technology professional development practitioners are tasked with creating
and providing high-quality, effective technology professional development that will
affect change in the teaching practices within their institution. This goes beyond specific
tools or skills. Kopcha et al. (2020) explained, “It is about supporting teachers in
developing a robust perspective on what is possible with technology while improving
their ability to anticipate results and successfully meet their goals in the future” (p. 14).
Based on the findings of this action research study, I recommend developing an ongoing
comprehensive technology professional development program that will meet the needs of
a diverse staff and support teachers in developing confidence in effective technology use
to support learning goals. The following aspects of this recommended technology
professional development program will be discussed: (a) technology professional
development topics and (b) technology professional development design.
Technology Professional Development Topics
Ertmer et al. (2015) explain that teachers embody a complex set of beliefs that are
ever changing with life experiences and encounters with barriers to technology
integration. The theoretical framework of this study explains how a teacher’s competing
beliefs about teaching and learning, technology’s role in the classroom, and their own
ability to be successful with technology (Ajzen, 1991, 2002; Bandura, 1977, 1989; Burke,
1991, 2006) interact together within their school culture to influence their decision to use
technology in the classroom (Ertmer, 1999; Hur et al., 2016; Inan & Lowther, 2010b,
2010a; Kopcha et al., 2020; Liu et al., 2018; Vongkulluksn et al., 2018). The technology
professional development focus should go beyond specific skills with software or devices
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and impact teacher beliefs (Ertmer, 2005; Fenton, 2017; Hodges, Grant, & Polly, 2013;
Schrum & Levin, 2013). Technology professional development should focus on (a)
differentiation, (b) best practices in teaching with technology, and (c) school culture.
Differentiation. Research shows that differentiated instruction is important for
teachers in their professional learning (Christensen & Knezek, 2017; Fenton, 2017;
Karlin et al., 2018; Liu et al., 2018; Schrum & Levin, 2013). A comprehensive needs
assessment survey should be developed to not only ascertain the technology skill levels
of district teachers but also their skill and comfort with the pedagogical best practices for
integrating technology. This assessment can be used to create teacher groupings within
technology professional development sessions so that targeted training can be delivered
with meaningful collaborative opportunities. It is important to note that survey
assessments are limited by the reliability of self-report data (Karlin et al., 2018; Kopcha
& Sullivan, 2007) and grouping adjustments will likely be necessary as teachers begin to
participate in the technology professional development program. Of course, adjustments
will happen when teachers gain skills and experience throughout the year as well.
Differentiation also applies to offering technology professional development in different
formats. This is discussed in technology professional development design.
Best practices in teaching with technology. This study revealed that 82% of
participants were proficient in technology skills, yet only 58% indicated they were
confident in their ability to integrate technology, and fewer still (48%) indicated they had
a variety of ideas to integrate technology into the curriculum. Technology professional
development should include a focus on best practices in technology integration. I
recommend implementing a framework to help teachers evaluate the effectiveness of

144

technology tools to support their learning goals (Kolb, 2017; Kopcha et al., 2020; Spires
et al., 2012). Technology professional development sessions should also help teachers
develop student-centered teaching practices by modeling those practices for teachers
(Blanchard et al., 2016; Fenton, 2017; Spires et al., 2012). When teachers are open to
and utilize student-centered instructional practices, they are more likely to integrate
technology into the classroom (Ertmer et al., 2015; Howard et al., 2015; Minshew &
Anderson, 2015; Ruggiero & Mong, 2015; Tondeur et al., 2017).
School culture. A focus on school culture should also be part of a
comprehensive technology professional development program. In their study of
exemplary schools, Schrum and Levin (2013) found that the gains in technology
integration practices reported by the schools studied would not have been possible
“without accompanying focus on culture, vision, curriculum, and other aspects” (p. 42).
Teachers who do not integrate technology into the classroom as quickly as others may
view technology integration as risky in that they may struggle and lose classroom control
or status in the school. School culture has a significant impact on whether a teacher feels
safe to take risks with technology; therefore, teachers need a supportive school culture
that encourages risk taking (Inan & Lowther, 2010a; Le Fevre, 2014; McElearney et al.,
2019). I recommend establishing an expectation that school administration work to foster
a culture to support technology integration (Hodges et al., 2013; Le Fevre, 2014; Liu et
al., 2017; Liu et al., 2018; Schrum & Levin, 2013).
Technology Professional Development Design
This study found that most teacher-participants were learning technology on their
own and in their own time. This kind of informal learning can be beneficial when done
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collaboratively with colleagues with lesson sharing and problem solving (Garet et al.,
2001; Jones & Dexter, 2014; Liu et al., 2018). However, since very few participants
indicated they had enough time to share technology ideas and lessons with their
colleagues and only a small majority indicated they felt adequately trained, it seems that
these participants have not been engaging in powerful collaborative informal learning in
their own time. I recommend redesigning technology professional development offerings
to incorporate characteristics that motivate teacher attendance and facilitate shifts in
technology integration practices. These characteristics are (a) content-specific sessions
with hands-on activities and (b) collaborative informal learning in (c) differentiated
formats.
Content-specific with hands-on activities. Teacher-participants expressed a
preference for content-specific technology professional development with hands-on
activities. Research also shows these to be effective elements in technology professional
development offerings (Fenton, 2017; Jones & Dexter, 2014; Liu et al., 2018; Minshew
& Anderson, 2015; Patton, Parker, & Tannehill, 2015; Schrum & Levin, 2013; Topper &
Lancaster, 2013). Technology professional development sessions can be differentiated
by content to allow technology integration professionals to focus training on technology
concepts specific to those content areas — instead of being driven by technology tools
and functions. This can happen through content department meetings dedicated to
technology professional development or with shifts in school scheduling to create
dedicated content-related time outside of regular department meeting times. Within each
professional development session, teachers should have structured hands-on experiences
that provide opportunities to apply the new technology or concept in authentic,
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classroom-related activities. Garet et al. (2001) reported that these activities are more
likely to influence changes in teaching practices.
Collaborative informal learning. I also recommend providing opportunities for
ongoing collaborative time that fosters teachers’ ability to informally share technology
integration ideas. This kind of informal collaborative learning is especially effective in
combination with a high-quality formal technology professional development program
(Fenton, 2017; Garet et al., 2001; Jones & Dexter, 2014; Liu et al., 2018; Schrum &
Levin, 2013; Spires et al., 2012). Collaborative time could be provided within formal
professional development sessions. Additionally, part of team planning time could be
dedicated to sharing technology ideas. Loosely structured collaborative technology
professional development sessions, such as “Edcamps” where teachers meet and decide
what topics to discuss, could be planned for teachers who are identified on the needs
assessment as having advanced skills, allowing them time to share successful ideas and
lessons learned with other skilled teachers (Carpenter & MacFarlane, 2018, p. 72). Time
is always a concern in a teacher's workday. Consideration should be given to ensure that
technology professional development time is not added on to encumber additional
segments of teacher planning, but rather used to replace less effective time already
encumbered, if possible, or occupy new time developed with scheduling.
Differentiated formats. The final consideration in technology professional
development design is differentiated formats. Formal technology professional
development should be provided in a combination of small-group sessions, virtual
sessions, and in one-on-one coaching or mentoring (Barnes, Guin, & Allen, 2018; Chen
& Herron, 2014; Karlin et al., 2018; McElearney et al., 2019; Schrum & Levin, 2013).
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This combination of formats will ensure that staff members have access to technology
professional development in their preferred format. In their study of technology leaders
who were also members of a prominent international educational technology
organization, Karlin, Ottenbreit-Leftwich, Ozogul, and Liao (2018) found that these
technology leaders planned and implemented technology professional development in a
variety of formats to meet teacher needs. Christensen and Knezek (2017) found that
teachers had different preferences for online versus face-to-face technology professional
development based on their overall comfort with mobile learning. Specifically, teachers
who were “challenged in Mobile Learning Readiness...prefer face-to-face professional
development” and those that were more comfortable with mobile learning and technology
“prefer online professional development” (Christensen & Knezek, 2017, p. 119). The
recommended topic and design elements should be integrated into each differentiated
format.
Implications
This research has implications for me personally and professionally. It also has
implications for future research in technology integration and professional development.
These topics are discussed in the following sections: (a) personal implications and (b)
implications for future research.
Personal Implications
I have grown as both a person and a professional practitioner throughout this
study. These areas of growth include (a) theoretical framework, (b) the complexities of
technology integration, (c) next steps, and (d) feedback from stakeholders.
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Theoretical framework. I did not know much about grounding research in
theory when I began my doctoral dissertation research. This is not uncommon, nor is the
confusion I felt in establishing the framework for this study (Grant & Osanloo, 2014). As
I went deeper into my review of the literature surrounding teacher attitudes toward
technology professional development, I began to realize that how teachers see themselves
and how they make decisions was at the heart of my problem of practice. As I settled
into the three elements of my theoretical framework for this research, Ajzen’s (1991)
theory of planned behavior, Bandura’s (1977) self-efficacy theory, and Burke’s (1991)
identity control theory, I realized the importance of understanding how we do things as
human beings as a basis for what the research may or may not find in the behaviors of the
teacher-participants in the research. Grant and Osanloo (2014) liken a dissertation to
building a house, and the theoretical framework is the foundation upon which the house
is built. My main struggle involved the pragmatic lens through which I view the world.
Pragmatists are not limited by the concept of only one way of knowing (Creswell, 2014),
and I believe that we must consider all methods and understandings available to us when
researching a problem. So, the idea of establishing a theoretical framework for my
research seemed limiting. I came to understand that, though I’m a pragmatist in my
approach to understanding the world and addressing a problem, I do have my own
personal beliefs and experiences with identity and decision-making. The theoretical
framework for research encompasses those personal beliefs and understandings (Grant &
Osanloo, 2014), not as a limitation but as a structure for my work, explaining how I
understand decision-making and identity. The interrelated elements of this theoretical
framework, a person’s attitude toward a behavior, the social and cultural environment
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around them (Ajzen, 1991, 2002), and a person’s beliefs about whether they can
accomplish the behavior (Ajzen, 1991, 2002; Bandura, 1977, 1989; Burke, 1991, 2006),
serve to bring relevance to the data collected in this research study. As I work to solve
problems of practice in the future, I will do so with this newfound understanding of the
importance of a theoretical framework. This framework will not only guide me in my
understanding of the foundational elements of the research project, but also help the
outside consumer of that research understand the basis for the project and my thinking in
pursuing it.
Complexities of technology integration. Professionally, I gained a new
understanding of the technology integration process and, linking back to the theoretical
framework, how decision-making intertwines teachers’ beliefs about teaching and
learning, their beliefs about themselves, and the culture of their schools. My professional
beliefs are still the same. I still believe that all teachers can learn to use technology and
understand how to integrate it into their teaching practices to bring about transformation.
However, I am much more empathetic toward the reluctant technology users. I now
understand that there may be much more behind a teacher’s statement, “I can’t do
technology,” than an unwillingness to try. Teachers may have teacher-centered beliefs
about teaching and learning that do not align well with technology use (Ertmer et al.,
2015; Howard et al., 2015; Minshew & Anderson, 2015; Ruggiero & Mong, 2015;
Tondeur et al., 2017), and they are struggling to find a place to include it. Teachers may
also be experiencing feelings of risk. This can be difficult to understand because what is
risky to some, may not seem so to others. Risk is the perception of real or imagined loss
or consequences arising from behaviors or actions (Zinn, 2008). Teachers may be
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concerned about sharing their classroom practices with other teachers and opening
themselves up to judgment and ridicule or losing perceived control of the classroom as
students gain voice and personalization (Le Fevre, 2014). They may also fear unreliable
technology (Howard & Gigliotti, 2015), lack confidence with technology tools (Tondeur
et al., 2012), or be concerned about the time that may be involved in technology planning
(Orlando, 2014). Feelings of risk can be powerful and difficult to overcome. Just as
students will claim a task is impossible to save face in front of their peers, teachers may
say “I can’t do technology.” Whether actual risk or perceived risk, it is real to those
feeling it and must be validated before progress can be made with technology integration.
The last element in the complexity of technology integration is the importance of
a supportive school culture. School culture has a significant impact on the perceptions of
risk and can mitigate or enhance teacher fear (Inan & Lowther, 2010a; Le Fevre, 2014).
Until this research, I did not realize the extent to which school culture impacted the
technology integration process. Supportive school cultures help teachers gain technology
skills, build confidence, and help overcome perceived risk (Boatwright, 2016; Ertmer et
al., 2012; Hur et al., 2016; Kopcha et al., 2020). I will be able to use this new
understanding to be a more responsive instructional coach. It is easier to meet teachers
where they are if I truly understand where that is and where they may need additional
coaching support beyond the technology use. The understanding of the importance of
school culture will help me share effective strategies with school administrators in
supporting technology integration in their schools.
Next steps. Based on the information gathered as part of this study, I have begun
redesigning our technology professional development plan to phase in as many of the
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recommendations as possible. In collaboration with the other instructional technology
coach, I have already designed a pilot implementation for content-based technology
professional development time at one of our middle schools with the help of school
administration. Within this pilot program, we are utilizing and testing a comprehensive
needs assessment survey as outlined in the recommendations. This survey will be
adjusted based on feedback during this initial pilot. Additionally, we are designing a
program of targeted, differentiated virtual technology professional development for the
2020-2021 school year.
Feedback from stakeholders. Study results were shared with content
coordinators and the district chief instructional officer. It was agreed that teachercentered classroom activities may be limiting the technology integration practices in the
district. It was also noted by all that teacher-participants did enjoy attending technology
professional development. However, the effectiveness of the sessions is in question since
so few felt adequately trained. The feedback of our math and science coordinator offered
up questions to fuel additional cycles of the action research process. In response to the
finding that only 43% of teacher-participants felt adequately trained she asked, “At what
point would one consider themselves adequately trained?” This is a fascinating question,
especially in light of the concept of lifelong learning and the rapid pace of technology
advancement. It seems that this survey question may need a redesign. Going back to the
understanding of Kopcha et al. (2020), “It is about supporting teachers in developing a
robust perspective on what is possible with technology while improving their ability to
anticipate results and successfully meet their goals in the future” (p. 14). The next steps
in the research cycle should include an attempt to define this new concept of being
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trained. She also asked, “What would make technology integration move from important
to a priority for teachers (besides administrative requirement)?” Here, again, is an
inspiring question. I have settled into the solution of a supportive school culture and a
strong instructional technology vision from administration as referenced in the literature
to shift technology to a priority for teachers (Hodges et al., 2013; Le Fevre, 2014; Liu et
al., 2017; Liu et al., 2018; Schrum & Levin, 2013). However, her question challenges the
notion of sitting back on that finding. What else could help teachers make the shift? Are
there any unique characteristics in a school, grade level, or team that could be supported
or redirected to bring technology integration into focus for teachers? All of this feedback
will be used to shape the design of the upcoming cycles of research for this problem of
practice.
Implications for Future Research
The findings of this study have implications for future research into (a) shifting
preferences for virtual technology professional development and (b) perceived issues
with time. There are also implications for (c) my next steps after this study.
Shift to preference for virtual technology professional development. This
action research study has implications for future research into whether teacher
preferences for technology professional development formats are shifting toward virtual
offerings as teachers’ experiences with virtual learning increases. Virtual or online
technology professional development is listed in many studies as part of an effective plan
to help support teacher growth in technology integration (Barnes et al., 2018; Chen &
Herron, 2014; Karlin et al., 2018; McElearney et al., 2019; Schrum & Levin, 2013).
However, there is little research available regarding the quality and effectiveness of
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virtual technology professional development for transfer of knowledge and skills in
educational technology like there has been for face-to-face formats (cf. Hodges et al.,
2013). Project Tomorrow’s 2017 national study of digital trends found that online
professional development experiences positively impacted teachers’ beliefs about
technology and how they used it with their students. It is important to note, however, that
this study was completed with the support of an online learning provider. Research into
the needs of older adults found that online or virtual learning opportunities need to have
more structure and feedback to help with changes in cognitive processing (Wolfson,
Cavanagh, & Kraiger, 2014). Christensen and Knezek (2017) studied teachers’ comfort
with mobile learning and found that those who are less comfortable preferred face-to-face
professional development sessions while those who were more comfortable integrating
mobile learning tools preferred online professional learning. This study does show a
shifting preference for online professional development for those who are comfortable
integrating mobile learning. However, it does not examine the effectiveness of virtual or
online learning regardless of whether it is the preferred format. Does a teacher’s
preference for a face-to-face learning environment affect transfer of knowledge in a
virtual learning environment? Research (e.g., Boling, Hough, Krinsky, Saleem, &
Stevens, 2012; Rovai & Jordan, 2004) in online learning suggests learner preferences can
affect the quality of learning.
Perceived issues with time. Time is consistently listed as a barrier to technology
integration in school studies (Boatwright, 2016; Ertmer, 1999; Ertmer et al., 2012;
Kopcha, 2012; McElearney et al., 2019; Minshew & Anderson, 2015). However, these
studies are largely based on self-reported data, which can be subjective and captures the
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feelings of participants at one point in time (Christensen & Knezek, 2008; Kopcha &
Sullivan, 2007; Saleh & Bista, 2017). Aldunate and Nussbaum (2013) found that
teachers who committed more time to trying to work with technology in their classroom
were more likely to adopt new technologies. But these findings still do not address
whether teachers have enough time available to them and how much time is enough.
Studies have found that a teacher’s negative beliefs about the value of technology or
about their ability to be successful with technology can influence the weight they give to
external barriers (Kopcha et al., 2020; Ottenbreit-Leftwich et al., 2010; Vongkulluksn et
al., 2018). There is also the reality that those with less skill in an educational practice
will need more time to prepare to use that practice (e.g., Kopcha, 2012). More research
in this area could examine the relationship between beliefs about technology and/or
technology skills and the perception of time limitations. Participants in this action
research study indicated that the time it took to plan technology lessons was a deterrent to
integrating technology into the classroom and also that they did not have enough time to
learn technology. However, it is difficult to know what underlying issues (e.g., skill or
belief) may be influencing that result.
Next steps. Future research into other areas of my problem of practice are needed
to examine the impact of (a) principal leadership and school culture on technology
integration and professional development along with (b) barriers to technology
integration that may negatively affect teacher beliefs.
There is a need for more research into how principal leadership and school
culture interact to impact teacher technology integration practices within the district. We
know, likely from our own experiences, that in any social group there can be strong
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pressure to fit in or belong and going against common expectations can risk our
acceptance in that group (Zinn, 2008). Ertmer and Ottenbreit-Leftwich (2010) found in
their review of literature that school culture within schools where the majority of teachers
are slow to see benefit in using technology could overwhelm those interested in using
technology with “pressures to conform” (p. 264). School culture is described as an
important factor in many studies on teacher technology integration (Ertmer et al., 2012;
Ertmer & Ottenbreit-Leftwich, 2010; Hodges et al., 2013; Inan & Lowther, 2010a; Le
Fevre, 2014; Levin & Schrum, 2013; Liu et al., 2017; Liu et al., 2018; McElearney et al.,
2019; Schrum & Levin, 2013). Studies of exemplary schools where faculty were
successfully working to integrate technology effectively list a supportive school culture
and strong principal vision/leadership as common factors among them (Karlin et al.,
2018; Schrum & Levin, 2013). An examination of the technology leadership and school
culture within the district and the impact it may have on the technology integration
practices of our teachers would be helpful in identifying next steps to support both
administration and teachers.
There are many barriers to technology integration that influence teacher beliefs
about technology, including feelings of risk (Howard & Gigliotti, 2015; Le Fevre, 2014;
Orlando, 2014; Tondeur et al., 2012), technology skill (Aldunate & Nussbaum, 2013;
Inan & Lowther, 2010a; Knezek & Christensen, 2016; Miranda & Russell, 2012), and
their beliefs about teaching and learning (Ertmer et al., 2012; Howard et al., 2015; Kim et
al., 2013; Minshew & Anderson, 2015; Tondeur et al., 2017). My next step in the action
research cycle will also include research into the barriers specific to teachers within the
distirct, particularly second-order barriers (Ertmer, 1999) that may negatively affect
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teacher beliefs. Understanding the specific barriers or issues influencing teachers’
beliefs, such as teacher technology skills, teacher self-efficacy, (Ertmer, 1999; Inan &
Lowther, 2010a), and “plain old fear” (Schrum, Skeele, & Grant, 2002, p. 258) will help
inform the design and implementation of effective technology professional development
that specifically targets these issues.
Limitations
Limitations are part of any research study. There are several limitations specific
to this study that are important to note. Action research looks at a problem of practice
within the sphere of influence of the researcher (Buss & Zambo, 2014; Mertler, 2017).
This action research study was limited to only middle school teachers within one district.
Action research is the study of a very local problem and not usually generalizable (Carr,
2006; Creswell, 2014; Mertler, 2017). So, any implications outside of the present context
are situated with the reader.
This research was also limited in its use of a survey instrument for data collection.
Survey instruments rely on self-reported data and are subject to bias and limited by a
single collection point in time (Christensen & Knezek, 2008; Kopcha & Sullivan, 2007;
Saleh & Bista, 2017). Kopcha and Sullivan (2007) found that teachers often
misrepresented their technology practices on self-report surveys, and they suggested
collecting additional data using additional collection methods such as classroom
observations or interviews to triangulate data. This study did use interview data as
expansion (Greene et al., 1989) to help explain the survey results. However, it was not
used for corroboration but rather as a way to gain a deeper understanding of the
experiences of teachers who had negative experiences with technology professional
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development. The survey instrument was created using sections of other surveys. These
sections were edited to more closely align with the research topic, meaning this was the
first time this survey instrument had been used in its present form to collect data.
However, using this instrument in another action research study allowed for a larger
participant rate for reliability calculations. This was the first implementation of this
combined instrument, and while the reliability was appropriate (⍺ = .70 – .90), additional
administrations could improve the instrument. As with all survey implementations, if
participants were unclear about a survey item, they were unable to ask for clarification
(Mertler, 2017).
Additional limitations in methodology included strategically selecting interview
participants for negative experiences with technology professional development and the
fact that only three participants volunteered to be interviewed. Purposive sampling seeks
to locate those individuals with deep knowledge of a topic (Creswell & Plano Clark,
2018), and in this study, those teachers with negative experiences were most appropriate.
However, this design choice did delimit positive and affirming viewpoints for technology
professional development in the district. Future research should include a greater number
of interview participants and could expand to a cross section of the four schools no matter
the technology professional development experiences.
Additionally, this research did not address school culture. In future study of this
problem, both survey instruments and interview protocols should include assessment of
school culture and administrator vision (e.g., Teacher Technology Questionnaire,
Lowther & Ross, 2000).
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Finally, the survey instrument did not allow a way to separate out participants
who did not have regularly scheduled classes (e.g., media specialists or special education
teachers). Because these teachers did not meet with classes regularly, the appropriate
way to respond in the classroom activity section may not have been clear. This could
have skewed the findings of how often a particular activity happened in the classroom.
Combining subject areas for data analysis may have limited the full understanding of
whether subject area influenced thoughts about technology professional development. In
future data collection cycles, the entire district could be surveyed to increase the number
of participants in each subject area. An additional strategy would be to survey a single
subject area at a time across the district. These limitations will be considered when
designing the next cycle of research to increase the impact of technology professional
development in the district.
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APPENDIX B
INVITATION TO PARTICIPATE IN TEACHER SURVEY
Dear Teachers,
This invitation is going out to all middle level teachers in Lexington School District. I would like to invite
you to participate in a short teacher survey to collect information that may be used to improve your
technology professional development experiences. As you know, I am your instructional technology
coach, but I am also a Doctoral candidate in the Curriculum and Instruction, with emphasis in educational
technology, program at the University of South Carolina. I am conducting a research study as part of the
requirements of my degree program. The results of this study will also help me design more effective
technology professional development for teachers in Lexington School District.
I am studying how middle level teachers make their professional development choices and how they feel
about technology professional development activities they have experienced. If you decide to participate,
you will complete a short survey. It should take about 10 minutes to complete.
Participation is anonymous, which means that no one (not even me) will know what your answers are. To
ensure anonymity, your name and email address is not included in the personal information section of the
survey.
The four key aspects in the survey include: your evaluation of your personal technology skills, your
thoughts on technology integration in the classroom, your thoughts about teaching and learning, and your
thoughts on educational technology professional development. The survey will also include a personal
information section to ascertain the characteristics of the survey participants.
Your participation is valuable and appreciated. However, understand that your participation is strictly
voluntary. You are under no obligation to participate and there are no negative consequences if you
withdraw yourself from the study.
I will be happy to answer any questions that you have about the study. You may reply to this email or
email my faculty advisor, Dr. Michael Grant, michaelmgrant@sc.edu. If you would like to participate,
please click the survey link in this email to begin answering the survey questions. It will take
approximately 10 minutes to complete the survey. There is nothing else you need to do when you finish
answering the survey questions.
With kind regards,
Janet Dedmon
District Instructional Technology Coach
Lexington School District
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APPENDIX C
TECHNOLOGY PROFESSIONAL DEVELOPMENT QUESTIONNAIRE

Thank you for taking a moment to answer a few questions about your thoughts on
technology professional development in general, not just sessions provided by Lexington
Two. Please include your name and school. This information will NOT be seen by
anyone other than me. Your thoughts will be kept private and secure. This information
is part of my research project as a Doctoral candidate at the University of South Carolina
and is not part of any evaluation process. The results of this study will help me design
more effective technology professional development for teachers in Lexington School
District.
Full Name __________________________________________ School ______________
Please indicate the degree to which you agree or disagree with the following statements
using the following scale:
Strongly Disagree (SD)

Disagree (D)

Neutral (N)

Agree (A)

Strongly Agree (SA)

SD D
Technology professional development workshops often help
teachers to develop new teaching techniques.
Technology professional development events are worth the
time they take.
Technology staff development initiatives have not had much
impact on my teaching.
If I did not have to attend technology inservice workshops, I
would not.
The technology professional development I have received
could be easily applied in my classroom.
I feel adequately trained on the skills needed to use
technology.
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N

A

SA

APPENDIX D
INVITATION TO PARTICIPATE IN TEACHER INTERVIEW
Dear ______,
Thank you for completing my short technology professional development questionnaire
during your grade level meeting this week. I would like to invite you to participate in a
short interview session to collect information that may be used to improve your
technology professional development experience. As you know, I am your instructional
technology coach, but I am also a Doctoral candidate at USC. I am conducting a research
study as part of the requirements of the Curriculum and Instruction, with emphasis in
educational technology, educational doctorate program at the University of South
Carolina. The results of this study will also help me design more effective technology
professional development for teachers in Lexington School District.
I am studying how middle level teachers feel about technology professional development
offerings and how they make their professional development choices. If you decide to
participate, you will meet with me for an interview about your thoughts on technology
professional development.
In particular, you will be asked questions about how/if you use technology in the
classroom, your thoughts on your technology professional development experiences, and
what improvements can be made in the technology professional development offered.
You do not have to answer any questions that you do not wish to answer. The interview
should last about 30 minutes. The interview will be audio recorded so that I can
accurately transcribe what is discussed. The recordings will only be reviewed by me and
destroyed upon completion of the study.
Participation is confidential. The results of the study may be published or presented at
professional meetings, but your identity will not be revealed.
I will be happy to answer any questions you have about the study. You may contact me
at jdedmon@lex2.org or my faculty advisor, Dr. Michael Grant, michaelmgrant@sc.edu.
Thank you for your consideration. If you would like to participate, please reply to this
email letting me know what interview times may be available.
With kind regards,
Janet Dedmon
District Instructional Technology Coach
Lexington School District
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APPENDIX E
TEACHER INTERVIEW GUIDING QUESTIONS/PROTOCOL
1. How do you currently utilize technology in your classroom?
2. Tell me about a time when you experienced difficulties when integrating technology
in your classroom and/or curriculum?
3. Discuss some of the technology professional development you have participated in
(i.e., workshop, college courses, seminars, etc.). If the interviewee has not
participated in technology professional development, proceed to 3e.
a. How often do you attend technology professional development?
b. What factors influenced your decision to choose technology professional
development?
c. What did you like the most about these technology professional development
sessions?
d. What did you like the least about these technology professional development
sessions?
e. Why have you not participated in technology professional development?
4. In general, how do you feel about your competency and comfort level once you have
completed a technology professional development session?
5. Tell me about your own personal technology skills.
a. How would you describe your own personal technology skills?
b. Describe your comfort level with troubleshooting technology issues in the
classroom.
c. Do you consider your technology strengths and weaknesses when choosing
technology professional development offerings? (skip if this has already been
fully explored in question 3b.
6. How important is pursuing technology professional development in relation to other
professional development topics?
a. Do you feel that technology professional development is more, less, or of the
same importance as other professional development topics?
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b. What factors influence the priority of professional development topics for you?
7. What changes in technology professional development (if any) would you like to see
to help you better integrate technology into your curriculum?
8. Describe your ideal technology professional development session. What makes it
ideal?

Adapted from:
Byrd, N. (2017). Technology-based professional development for teaching and learning
in K-12 classrooms (Order No. 10622029). Available from ProQuest Dissertations &
Theses Global. (1954046829).
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